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A line of Machines 
in our Compression 
Moulding Shop. 


Manufacturers using plastic moulded components in their products 
will find in CMS a reliable source of supply, with the experience, 
whic 


facilities and capacity to meet their most exacting demands. — A : 
i any 
Send us your next enquiry. 


CMS Compression Mouldings 


COVENTRY MOTOR & SUNDRIES CO. LTD., SPON END, COVENTRY 


COGENT 
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Simplicity—The Hallmark of Genius.... 


electric ualer heaters 





















@ Top and bottom fixing provides 
greater ease in fixing and a 
neater assembly. so simple 

fo install 

@ External Terminal Box for easy 
wiring. The ordinary V.IR. 






cables terminate in a_ cool 


Also meet the U.B. Type Water7Heater, 
made in 2-gallon size ; automatically control- 
led ; specially designed for use where no space 
is available above the sink or basin. Special 
fittings provided for convenience in connect- 
ing up these heaters. 


position. 


@ Instantly removable core- 





heating element. 


@jHigh-precision thermostat. 








@ Specially suitable for “ Hard 
Water ”’ districts. 


@ Easily adapted for overhead or so simple 


underneath service — as shown, 
to maintain 





Ask us for Leaflet DE D 


—————! Here is shown how the Heatrae ‘“‘ DOT”’ can 
Meet the 66 DOT 997 be titted below the sink or wash basin. The 
is “DOT” can be applied in several different 

ways to best suit local arrangements. 





. . . the dependable, economical and safe Electric Water Heater 
which, with its flat back and minimum projection, “fits in” 


any odd corner. 





30 years T ih les 
specialised 
experience in 
designing and 
manufacturing 
of Electric Water 


Heaters ise His | er 
ee 


a 
























































@ HEATRAE “MAX”’ @ CISTERN TYPE F.B. @ NON-PRESSURE TYPE S.E.B.@ HEATRAE “* TWO-TWENTY "’ 


Advertisement issued by HEATRAE LTD +: NORWICH « ENGLAND 


Manufacturers of : Electric Water Heaters, Oil Heaters, Immersion Heaters, Urns, Towel Rails, Airing Cupboard Heaters, Flameproof Heating Apparatus, Breakfast Cookers, 
Electric Fires, Food Trolleys, Warming Plates, Air Heaters 
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AUTHORIZED DISTRIBUTORS: * 


ANDOVER 
Wm. Dibben & Sons Ltd. 


BELFAST 
Hendron Bros. (Belfast) Ltd. 


BIRMINGHAM 


The Donovan Electrical Co. Ltd. 


E.G.S. Co. Ltd. 
BLACKPOOL 

Hirst, Ibbetson & Taylor Ltd. 
BOSCOMBE 

Wm. Dibben & Sons Ltd. 
BRADFORD 

Herbert Smith (Bradford) Ltd. 
BRISTOL 

Simpson, Baker & Co. Ltd. 
CARDIFF 

Simpson, Baker & Co. Ltd. 
Sound Ltd. 

CROYDON 

Alliance Wholesale Ltd. 
DUBLIN 

Hendron Bros. (Electrical) Ltd. 
EXETER 

Simpson, Baker & Co. Ltd. 
FARNHAM 

Wm. Dibben & Sons Ltd. 
GLASGOW 

Scottish Precision Eng. Co. 
GUILDFORD 

Sun Electrical Co. Ltd. 








CAMBUSLANG 





DISTRIBUTOR SERVICE 


Nartion-wine distribution of Hoover 


F.H.P. Motors exists through the 
following distributors. Any of them 
will welcome the opportunity of 


discussing your requirements. 





HULL 
E.G.S. Co. Ltd. 


IPSWICH 
Simpson, Baker & Co. Ltd. 


KING’S LYNN 
J. J. Eastick & Sons, Ltd. 


LEEDS 
E.G.S. Co. Ltd. 
Sun Electrical Co. Ltd. 


LIVERPOOL 
British Rawhide Belting Co. Ltd. 
Hirst, Ibbetson & Taylor Ltd. 


LONDON 

Acorn Machine Tool Co. (1936) Ltd., W.4. 
Alliance Wholesale Ltd., W.C.1. 

British Central Electrical Co. Ltd., E.C.1. 
British Rawhide Belting Co. Ltd., W.1. 
Jeary Electrical Co. Ltd., E.C.1. 

G. E. Jones & Sons Ltd., E.1o. 

H.R.P., Ltd., S.W.3. 

Refrigeration Spares Ltd., E.11 and E.C.1. 
Rocke International Ltd., S.E.1. 

Simpson, Baker & Co. Ltd., S.W.1. 

Sun Electrical Co. Ltd., W.C.2. 

William Urquhart, Ltd., S.W.17 and 
S.W.18. 

LUTON 

Alliance Wholesale Ltd. 


MAIDSTONE 
Alliance Wholesale Ltd. 





MANCHESTER 


Hirst, Ibbetson & Taylor 
Ltd. 


NEWCASTLE 

E.G.S. Co. Ltd. 

Sun Electrical Co. Ltd. 
NEWPORT, I.0.W. 

Wm. Dibben & Sons Ltd. 
NORWICH 

Eastick & Sons, Ltd. 
SALISBURY 

Wm. Dibben & Sons Ltd. 
SHEFFIELD 

Ratcliff (Electric) Ltd. 
SLOUGH 

Sun Electrical Co. Ltd. 
SOUTHAMPTON 

Wm. Dibben & Sons Ltd. 


Simpson, Baker & Co. Ltd. 


STOKE 
E.G.S. Co. Ltd. 
SWANSEA 


Simpson, Baker & Co. Ltd. 


TORQUAY 

Wm. Dibben & Sons Ltd. 
WEMBLEY 

Sun Electrical Co. Ltd. 
WINCHESTER 

Wm. Dibben & Sons Ltd. 
WORTHING 

Wm. Dibben & Sons Ltd. 


HOOVER LIMITED 


INDUSTRIAL PRODUCTS DEPARTMENT 


LANARKSHIRE 


SCOTLAND 
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@) COMPLETE RANGE 
13 AMP SOCKET OUTLET TO 500 AMP FUSE SWITCH 


‘% SOCKET OUTLETS 

* COOKER SWITCHES 

* DISTRIBUTION BOARDS 

* SWITCHES AND SWITCH FUSES 
%* INDUSTRIAL PANELS 
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SEE WHAT YOU GET IN THE) 
NEW 


eae «6 KANTARK- 
MAJOR’ 


FUSEBOARDS 












Here comes the latest addition to the 
MEM Fuseboard range—the new “ Kantark- 
Major ” fuseboards to give even better service, 
convenience and safety, plus better looks, 
lighter weight and greater strength and fitted 
with “ Kantark-Major” fuses complying 
with BSS.88. 


Streamlined Case. The use of a composite 
case of sheet steel with cast corners gives a 
strong rigid construction with minimum 
weight. Handsome finish in high quality 
wrinkle enamel. 


Easier to instal because of reduced weight 
and provision of slotted external feet—two 
lower fixing bolts can be fixed to wall first, and 
board can then be supported on these whilst 
the top fixings are made. 


Easier wiring—detachable endplates pierced 
for conduit entry. Increased wiring space at 
top, bottom and back of fusebanks, which can 
be easily removed to simplify wiring. 


Triple Pole Boards may be easily converted i ' _ 
to T.P. & N. Two mounts are provided on the 


top fusebank for attaching the neutral bar. Send for List No. 332 giving full details of “Kantark-Major” 


By reversing the complete interior of the : : : 
board the neutral bar can be fitted at the Fuseboards for Triple Pole, Triple Pole and Neutral and Single 


bottom. Pole and Neutral applications. 


“Kantark-Major” Fuseboards are additional to the 
existing range of MEM Fuseboards. 


MIDLAND ELECTRIC MANUFACTURING CO. LTD., TYSELEY, BIRMINGHAM, I! 
BRANCHES AT LONDON AND MANCHESTER 
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are highly 
recommended 








i. Proved over fifty 
Ss | li: years of industrial 
=N| ee application. 


























BROOK CYLENT MOTORS 
on a pumping plant 




















The “ Cylent ” motor has been specially developed 

by BROOK research engineers to give quiet 

running for air conditioning and ventilating plants, 

lifts, refrigerators, organ blowing and _ similar 
applications. 





BROO K MOTOR S LitnMmbitrt& @ 
uv? ODER Pe Lo EN GLAN D 


1904-FIFTY YEARS OF ELECTRIC MOTOR MAKING -1954 





I.NL. 314 
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Smiths Hand Tachometers 
are amongst the most versa- 
tile instruments ever made 
available to industry. They 
indicate rotational speeds 
or surface speeds, indicate 
any fluctuation of speed 
and any particular reading 
can be observed simply by 
pressing a button be ore 
disengaging from the point 
of drive. The illustration shows a Smiths Hand 
Tachometer in use in the Cutting Tool Development 
Department of the English Steel Corporation Ltd., 
Openshaw, Manchester. In this instance the instru- 
ment is indicating surface speed of a test bar during 
a turning tool investigation. May we send you full 


particulars of this most valuable range of instruments. 


Write for Leaflet ET 


o Q (D 
& s we AY SA a) a 
> < PF TM LS DS FS 
AS) . rN a2 AS oS G » a “ 
3 A Ss yy <2 We A rae > S 
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OW - ey a ws q a © Sey + x 
RAY) Od Fo Oc: ~ a 2 SN NaS y Re 
ay « Pa « Yr S O aK Vv Sy Me 
oa ; « as ae , 
s Ww Ow S = a < A © S we Ry > Ry Ca 
Ny vO Y aw aD BY oe Yee a ae 
s SP a NH DY eo” LS LY & 


Chronos Works, North Circular Road, London, N.W.2. 


Northern Sales Office: York House, 12 York Street, Manchester 











SMITHS INDUSTRIAL INSTRUMENTS LTD 


The Industrial Instrument Division of S. Smith and Sons (England) Ltd. 

















S17 


mn 
oe 


@ 188/248 


ELECTRICAL REVIEW 27 AUGUST 1954 SLE 

















STEEL PLATE CENTRIFUGAL 





Manufactured in many types as 


MULTIVANE — extensively used for heating and ventilation, drying, fume exhaust, boiler 
draught, etc., and for relatively large volumes of air for a given capital expenditure. 


RADIAL, PADDLE TYPE — unsurpassed for handling air containing abrasive or bulky 
dust, or for dealing with gases at abnormally high temperatures. 


BACKWARD CURVED BLADE TYPE — with self-limiting power characteristic and of 
higher efficiency than the other types — chiefly applied to large ventilating work. 


Sturtevant Fans large or small are made for almost every conceivable duty — and every 

problem is individually considered. We shall be pleased to send you a copy of our 

publication U.2203. We also manufacture a wide range of Axial Fans in single or multi- 

stage types and particulars of these are contained in our publication U.3201. 
STURTEVANT ENGINEERING co., 2tTD. 


Southern House : Cannon Street ‘ London . E.C.4 
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i TBoccrnere : 
foil WW) *08 over 
|| SS 30 years in 
i ELECTRICAL 
WOODWORK 


BEST KILN ORIED rt 
TIMBER KEEN PRICES 
PROMPT DELIVERIES 


FSWITCH BOXES 
T SWITCH BLOCKS | 
*METER BOARDS 






































ALMA WORKS e PONDERS END e MIDDLESEX. TELEPHONE: HOWARD 1858 





ARCOLECTRIC | 


TOGGLE SWITCHES 

















This entirely new toggle switch T.622 


is available either double pole change- Write for latest Catalogue No. 128/T 


over (six tags) or double pole on-off (four 
tags). Solder tags only. Self-cleaning 


\ 
low-resistance contacts. A high quality 
switch specially designed for instrument 
work 
CENTRAL AVENUE S witTtTcuHes-:- «Tt |B) 
WEST MOLESEY, SURREY 7 


sacle “When there is a better switch ARCOLECTRIC will make it” 4 














‘1 pes il 
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| TRANSFORMER 


| 
















PROBLEMS WE 
HAVE SOLVED 


When production of motor car bodies 
is planned on a continuous flow basis 
it is essential that the welding trans- 
formers shall be consistently reliable. 
In spite of the heavy currents and 
gruelling duties involved, Gresham 
Welding Transformers have proved 
their reliability over a period of 
years in this welding plant. 


~ —To Every Transformer Problem 


‘“ There is a GRESHAM Answer 




















HAN WOM MUIDIDILIESIEX 

















TWICKENHAM ROAD, HANWORTH, MIDDLESEX. FELtham 2271-4 
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Industrial Actuators 


for boiler damper control 











@ Rugged construction 


@ Clean—no oil leakage 
@ Arranged for remote operation 
@ Push-button control 


@ Standard 3 phase, 50 cycle motor | 





Maximum load is 3,000 lb. with a stroke of 84” in 35 seconds. 


| The motor is fitted with electromagnetic brake and a slipping 


clutch to protect the mechanical parts in case of overload. 


“ENGLISH ELECTRIC 


industrial actuators 


See also our Fuse Links advertisement in this issue 











THE ENGLISH ELECTRIC Company LIMITED, QUEENS HOUSE, KINGSWAY, LONDON, W.C.2 
Aircraft Equipment Division, Bradford 


\A.7E4. WORKS: STAFFORD * PRESTON * RUGBY * BRADFORD * LIVERPOOL * ACCRINGTON 
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Nine 33,333 kVA, 230,000 Six 230,000 volt, thre 
volt single-phase Ferranti trans- phase Ferranti transformers t : é 
=. a. oy sag fo - been ordered by the Imatra Power © 
. Army Corps of Engineers for c. v, Faland, forsee oe 


the Garrison Dam Project, North . ; : : 
Dakota, U.S.A. Three, forming the Transforming Station and the 


first 100,000 kVA bank, have been —_— Pyhitkoski Generating Station. Fi 
shipped. are now in commission. 














Twenty - six 


ower transformers 


d by the State 
oe cago of 
rteen 14,800 
se, 50 cycles, 
formers have 
supplied to 
9,259 kVA, 

es, 11/220 kV 
amaru are 


FERRANTSE ERED 


London Office a a ee OO ae 


FERRANTI 
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« & Four 71,000 kVA, 301,400 
volt single-phase Ferranti generator 
transformers and three 37,000 kVA, 
275,000 volt step-down Ferranti 
transformers have been supplied to 
the Aluminum Company of Canada 
Limited for the Alcan Project at 
Kemano and Kitimat, British 
Columbia. 


36 


HOLLINWOOD 


KINGSWAY 


- CANCS 


WiC .2 





FT.146 


II 





a practical, reliable 
and thoroughly tested cooker 


SPECIFICATION 


3 plate cooker with 
automatic oven control, 
8’ boiling plate with 
Simmerstat, 6}’ boiling 
plate with 3-heat con- 
trol, 103” x 8” grill-boiler 
with 3-heat control. 


LIST NO. 47A 


£29 .17.6 


LIST NO. 47AB 


with the now famous 
and exclusive inner 
glass door 


£32 .5.0 














eminently suitable for 
hire purchase or cash sales 


* The 47A Cooker, which is proving so popular and 


gives so little trouble, we propose keeping just 

as it is, except for the occasional small improve- oe ® ae 

ments to detail which we may introduce from 

time to time, as a result of experience. None of 4 7 A 
these will affect the frontal appearance in any 

way, so that no queries can arise from customers 


who otherwise might feel that their cookers had 


become out-of-date. 


BELLING & CO. 


I2 


LTD., BRIDGE WORKS, ENFIELD, MIDDLESEX 


CRC 413 
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a | Two additional 
ys J Service Fuses for 


rl f why ‘, / / as 
















































































outdoor use are 







































































now available, one for 























































































































maximum continuous working current 
up to 60 amp and the other up to 
200 amp, both being suitable for 
Cartridge Fuse-links. The design is 
based on that of the well-known 
HENLEY 100 amp Outdoor Service 
Fuses but arranged to accommodate 
































Cartridge Fuse-links. 
























i 200 AMP 
CARTRIDGE TYPE 


Suitable for mounting on walls, on poles 
or with shackle type insulators. 





Please ask for Folder 47/A. 













































































for CARTRIDGE 
FUSE-LINKS 











































































































































































































































































































W. T. HENLEY’S TELEGRAPH WORKS CO., LTD. 51-53 HATTON GARDEN, LONDON, E.C.5 
HU VTTUTTEOUOOULEOOOU LOCO LEUOOULLOCOOUCCOOTEUCOOEUOOECUOOII OOOO TUONO UD LLLoaaaa 
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; PRODUCTS / 


Registered Trade Mark 









ORDER 
NOW 
FOR THE 


COMING 
SEASON 















Sie 


METWAY 
Please > 4 | 
note our 

IF YOU DO NOT POSSESS 
NEW OUR CATALOGUE ASK FOR | 
address No. MYK/2/ER | 


METWAY Beta LTD. 


CANNING STREET, BRIGHTON 7 | 
Telephone: Brighton 28366 (7 lines) Telegrams: Metway, Brighton 
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DURACABLE IS BACK 


P.V.C. insulated welding 
cables again available 





Now we’ve beaten the copper shortage these 
long-lasting welding cables are in good supply again. 
DURACABLES are available in 100, 150, 250, 400 
and 600 amp. sizes with a choice of light or heavy 
insulation. They are the handiest, most durable 
welding cables on the market. 


COLOUR SCHEME. We have a colour 
identification scheme which definitely prevents 
borrowing and pilfering. Choose your colour ‘and 
recognize your cable at sight. 


P.V.C. FEATURES 
© non-ageing 
e resistant to acids, alkalis, oil, petrol, seawater, sunlight 
e high di-electric strength 
e easy to clean, strip and repair 
e does not support combustion 


e wide range of colours 


No other material has all these advantages. 
DURACABLE is obtainable only from : 


DURATUBE & WIRE LTD 


FELTHAM e MIDDLESEX e ENGLAND 
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SWITCHGEAR 








; ft ; 
nora 44 


si ne " 





| A CUBICLE TYPE CONTACTOR PATTERN 2 AN IRON-CLAD ‘DISTRIBUTION SWITCH- 
CONTROL SWITCHBOARD FOR A COMPLETE BOARD CONTROLLING POWER AND 
DRAWBENCH DRIVE. (Contactor gear available LIGHTING SUPPLIES IN A LARGE DEPART- 


up to 1,000 amperes D.C. and 600 amperes A.C. MENTAL STORE 
capacities.) 

3 AN INDUSTRIAL TYPE DISTRIBUTION 4 66kV TRUCK TYPE SWITCHGEAR WITH 
SWITCHBOARD CONTROLLING TWO TRANS- ELECTRICALLY OPERATED CIRCUIT BREAKERS 
FORMER INCOMING SUPPLIES AND 7 OUT- (Cubicle and truck type gear available in capacities 
GOING FEEDERS. (Available in capacities up to up to 800 amperes 250 mVA I] kV and up to 4,500 


200 amperes 3.3 kV and 800 amperes 600 voits.) amperes L.T.) 


ESTABLISHED 1882 


THE ELECTRIC CONSTRUCTION COMPANY LTD. 


Head Office and Works: 
TELEGRAMS - BUSHBURY ENGINEERING WORKS TELEPHONE 
E C ELECTRIC AY,” A @ Os a o-oo WOLVERHAMPTON E G 

WOLVERHAMPTON E N Cc L A IN| 'D) 21455 «7 uUnNes) 


of Rotating Electrical Machinery, Switch and Control Gear, Rectifiers and Transformers, 


Manufacturers 
rd ob: Be) 





my 


ELECTRICAL REVIEW 27 AUGUST 1954 15 








GUARD 
24 hours a day.... 











“NASH & THOMPSON LTO. 
TOUWORTH. SURREY. 


gp seria. no. 206 






FLOW CONTROLLED SWITCHES 


Protect your equipment with a Nash & Thompson Flow 
Controlled Switch. This device can be used for a number of 
purposes, such as the prevention of over-heating in liquid 
cooling circuits or the automatic starting and stopping of 
pumping machinery when the liquid flow falls below or rises 
above limiting values. 

These Switches make or break an electrical circuit when 
liquid flow moves outside preset limits.. Three models are offered covering operative flows from 0.25 
to 30 gallons per minute. They are robustly constructed, simple to install and maintain and trouble- 






































free in operation. If desired they can be supplied flame-proof to Buxton Certificate standard for gas =~ 
groups 1, 2 and 3. Descriptive literature sent on request. 
Nash and Thompson 
LIMITED 
OAKCROFT ROAD « TOLWORTH « SURREY ¢ ELMBRIDGE 5252 
WHG. NT/21 
is IT 
7 || H.R.C. FUSED SWITCHES 
ALIVE ? ! 
PHASING RODS 
to locate interconnec- 500v. CUBICLE 
tions between two OR 
A.C. systems. 30-300 UNIT TYPE 
VACUUM TUBE amps. 
DETECTORS a SWITCH- 
No earth connection GUESS TO ORDER 


























THE WESTMINSTER ENGINERING (0. 0. ROTORCON SWITCHGEAR LTD. 


VICTORIA ROAD, LONDON, N.W.10. Tel.:£¢ac 7237273 | <a Courtenay Road, Woking = 
















ia ask your wholesaler for arias 
ies Angle Ball 
3 KENWELL senha 
Wea for every 
COMPONENTS North 
roof | 
job. 
The Kenwell 
Standard Ball 
Socket is atthe The Kenwell 
roots of every Antivibrator 
good lighting which puts 
installation. life into lamps. 





KENWELL ELECTRIC LTD. 
Lanehead Works, Bacup, Lancs. Phone 473 
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HV. ns 





BILSTON STAFFS 
LONDON OFFICE: 168, REGENT STREET, LONDON, W.1. 
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Know 








your 


Goods ! 




















These facts sell the 
NEW &£6.C. 8 cu. ft. Refrigerator 


! 


@ Racks are incorporated in the plastic chiller with two separate 


door interior for eggs, bottles, | storage compartments. 

tinned foods, etc., which are in | © Maximum storage capacity 

frequent use. through carefully designed shelf 
layout. 


@ Extra large full width freezer for 
frozen food, ice cream and ice-mak- 
ing. Stainless steel with drop-down | 


@ The whole is a combination of 
gleaming white enamel and opaque 
: or translucent plastic in beautitul 
plastic door. spring leaf colour. 


& _ = © e . c . 
Deep one-piece _ translucent e Retail Price 138 gns. tax paid. 





Tell your customers about the G.E.C. DE8! Refrigerator 
THE GENERAL ELECTRIC CO LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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We dont find half so many snags... . 
























































NOW WE'RE GETTING 


You can stop scratching your head and muttering 





prefer us to manipulate them to their own special 
into your drawing-board. There aren’t any ifs or buts 
where Tru-Wel E.R.W. tubes are concerned. They 
behave exactly as they ought to behave. They do all 


requirements. Either way you can be sure that every 
length is identical in strength, lightness, concentricity 
and composition — which all adds up to a smooth 
that you want them to — and more! running production line with no hold-ups and no 


Some people buy straight lengths while others bottle-necks to bother you. 





Tru-Wel Stainless Steel Tubes 
In straight lengths from 34” 


Tru-Wel Electric WResistance 
Welded Steel Tubes 





Supplied in straight lengths 
from }” o/d to 43” o/d in 
gauges 22 to 6, or manipulated 
to your special requirements. 
Also available in a range of 
standard sections. 


o/d to 2” o/d in gauges 20 to 
12 or manipulated to measure, 
are made from most Aus- 
tenitic Nickel Chrome Steels, 
and some Ferritic Nickel-free 
steels. 








TUBE PRODUCTS LIMITED, OLDBURY, BIRMINGHAM 


ELECTRICAL REVIEW 27 AUGUST 1954 19 











\ 
\ \ NY 
\\ 
i 
Hi} | 
WN bhi 
J 








| 
N(g “ALUPLAS” 
| 





combining 







Aluminium 
and Plastic 


A 
new phase in Electric 
Cable Manufacture, retaining 
all the characteristics of top 
grade Overhead Service Cable, 
affording a high degree of 
mechanical protection and— 


offering a weight saving of nearly 










STERLING CABLE COMPANY LIMITED 





Registered Trade Mark 


ALDERMASTON - BERKSHIRE 


Telephone: Reading 1000 Telegrams : “* Sterling, Phone, Reading” 
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7 102 





Springfield Abbey 
Street Street 
Warrington Accrington 
Warrington 2390 Accrington 2774 

25b 65 
Winckley Marmion 
Square Road 
Preston Southsea 
Preston 5068 Portsmouth 74908 


Lionel Robinson 


& Co. Ltd. 


3 Staple Inn 
London, W.C.1 


Telephone - - HOLborn 6322 





























Fixing Centres 
3” 4" and 5” 


Full range of colours 








LITHOLITE Insulators & St. Albans MOULDINGS LTD. 
Sandown Road, WATFORD, Herts. Tel. WATFORD 4494 


si —<kkz%»yi-=—wm—ze; 


RK \v“woOSSSs QU OW 
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NON-CORRODIBLE 
WATERTIGHT FITTING 
saves time and money in erection 
and re-lamping . . . and costs 
nothing whatever for maintenance 














Leaflet No. P.9512 gives details of the 60 watt, 
100 watt and 200 watt range of Fittings 


| Patent No. 568702 


| 





| Issued by Rowlands Electrical Accessories Ltd., R.E.A.L. Works, Birmingham 18 
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takes the lead with this 
NEW HEAT CONTROL SWITCH 





Suitable for Cookers, Hot Plates, Wash 
Boilers, etc. 

Liberal rating at 15 amp 250v AC 
Single or double Pole 

Robust Terminals 

Standard Fixing 

Ceramic Base 

Moulded Cover 

Ask for Pamphlet No. 18 


1OKe 


Address your enquiries to: 





TOK ELECTRICAL & INDUSTRIAL MECHANISMS LTD. 


264-270 ST. JOHN STREET, CLERKENWELL, E.C.1 


Telephone: Clerkenwell 2917 





BEST «= BUY 
BRITAIN 





is what we aim for in the production of 


1.A.C. 


MERCURY SWITCHES 


and prompt deliveries from the widest range | 


of types and sizes. 


1.A.C€. LTD. pepe. er, 10 CHASE ROAD 


LONDON, N.W.10 
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CONE GRIP 
CONNECTORS 


| for 3,” —2” cable 


16 






electrical connectors 


| All types of solderless 
for +” — 3” dia. 





BRITISH SWITCHGEAR CORPORATION Ltd. 
MAKERS OF H.T. SWITCHGEAR 


Morden Factory Estate, London, $S.W.19 
Lib. 2273-5 





| Small HIGH PRECISION PARTS 


Pinions, pivots 
shafts and any 
other turned parts 
in any metal. 


L 7 Phone: PROspect 7287/8 
STERNAW CO. LTD. ict? shoon, London, S.W.14 


ELECTRICAL REVIEW 27 AUGUST 1954 


"Special facilities 

| available for parts 

manufactured in 
Switzerland. 


















TRADE 


HIGGS 


CHAIRMAN 





MOTORS 


WALTER F. HIGGS M.I.E.E. LTD. 


MARK 


BIRMINGHAM 6 ENGLAND 


PRICE INCREASES 
SINCE 1939 


MATERIALS PLUS 320% 
LABOUR PLUS 170% 
HIGGS MOTORS PLUS 130% 


GUARANTEED FOR EVER 


Belfast . Bristol « Cardiff « Dundee . Glasgow - Hull . Leeds . Liverpoci 
London . Manchester ~« Newcastle . Peterborough . Sheffield .«. Wolverhampton 
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Photograph by permission of 
E. W. Bliss (England) Ltd., City Road, Derby 






Both rely on Springs 




















a4 














reliable Springs by 


From the high precision spring required 
for an industrial press to its simpler 
counterpart in a company seal, the right 
spring for the job is essential to ensure 
perfect performance. When your 
springs are designed and made by Salter, 
they are just right—not the cheapest We Wa Wt Wl Whe We Wa We lla Wht ws 
obtainable but fit to work for ever. 


SALTER 


Service to Engineers since 1760 


WN 





NS 


WS 
SS 


SS 


A tradition of quality in craftsmanship and materials is embodied in every Salter 
spring — you can depend on Salter for the right spring for the job. 


nme Ceo. Salter & Co. Ltd., West Bromwich 


M-w,388 
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For over seventy years, Harveys 
have been making Perforated Metal 
for every conceivable purpose, in 
every kind of metal. ‘“ Harco” 
Screens are designed to give 





maximum output over prolonged 
periods and under the most 
exacting conditions. 


Send for Catalogue No. EL 782. 


‘Harco Perforated Metal 


G. A. HARVEY & CO. (LONDON) LTD. 
WOOLWICH ROAD, LONDON, S.E.7 
Telephone : GREenwich 3232 (22 lines) 
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INSTRUMENT 4 


MODEL of, 



















Specially designed for solder- 
ing operations in the com- 
pact assemblies used in 
present day radio, tele- 
vision and electronic 
industries. 

Weight 
(excluding flexible). 


34 0z. "3 
Length 9 in. 
25 watts — 
200/220 volts 
or 

220/240 volts. 


< 


Interesting features 


(1) Bit 3,” diameter, simple 
to replace. 


(2) Steel cased element, also 
replaceable. 


(3) Detachable hook for suspending 
iron when not in use. 


(4) Moulded two part handle, remains 
cool in use. 


(5) 6 ft. Henley 3-core Flexible. 


Sg 


HENLEY 
SOLON. 


ELECTRIC 
SOLDERING IRONS 





XK Write for Folder 


W. T. HENLEY’S TELEGRAPH WORKS CO. LTD. 


51-53 Hatton Garden, London, E.C€.1 
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TESTED SUPER STEEL CONDUIT 


Unvarying High Quality and Finish. 
Fully Annealed for Bending and 
Screwing. No Hard Weld or Inter- 
nal Seams. Every tube passed and 
branded to B.S.S.31.Obtainable from 
stock from all leading Wholesalers. 


GEORGE 


LIiIMtiTeE OD 


CITY TUBE & CONDUIT MILLS 
SMETHWICK BIRMINGHAM 


Telephone: Smethwick 1511 (5 lines) 
2 Deansway, N.2 
Caledonian Buildings, 14 Tithebarn St., 2 
22 Shandon Place, 11 


London: 
Liverpool: 
Edinburgh: 





dm G.B. 22 
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Boards 


.. for Switchgear Control 


Control 
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Shown here is part of 


a recently completed order for 


a 66 panel control board. 


aS 
\ 


LIiMITE D 


South Wales Switchgear 


WS) 
uN 


MONMOUTHSHIRE Gis 


BLACKWOOD 
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PRISMATIC FITTINGS 


IN ALUMINIUM ALLOY 








List No. SY.10 100 watt 





x ~e di List No. SY.6 60 watt 
Aways both than they be ys 
CATALOGUE AVAILABLE ON REQUEST 


MANUFACTURED AT HILLINGTON, GLASGOW, S.W.2 


ty Je & G. COUGHTRIE Ltd. 
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No room 


for 





misfits 


The standardisation of motors is something on which we, in conjunction 

with other leading electrical manufacturers, have been working for years. 

First results have now materialised in the publication of B.S. 2083 ‘“‘Dimensions of 3-phase 
electric motors”. Crompton Parkinson ‘‘KLOSD”’ type squirrel 

cage motors up to 25 h.p. complying with this specification are now available 

and are interchangeable with all other makes of motor in the same category. 

But anyone using a “KLOSD” motor will tell you of other standards 

in addition—the high quality of performance and long lease of life that are inherent 


characteristics of every single piece of electrical equipment we manufacture. 


When it comes to A.G. MOTORS... 
you’ve got to hand it to (rompton Parkinson 





tIiMtTtED 


so? 1 
Gi 

x YA 

W 
ELECTRICAL EQUIPMENT 


Crompton House, Aldwych, London, W.C.2. Tel. Chancery 3333 
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ELECTRICAL RESISTORS 
avd HEATING ELEMENTS 


DOUBLE TYPE 

SLIDING RESISTOR 
SCREW MOTION 
TYPE B.O.B. MODEL D.N. 


Loading Resistors 

Motor Operated Resistors 
Resistor Units Mica Wound 
Resistor Units Porcelain Wound 
Stud Type Resistors Series 
Stud Type Resistors Shunt 

Stud Type Resistors Potentiometer 
Sliding Resistors Slate Wound 
Sliding Resistors Tubular 

Strip Heaters Metal Cased 
Toroidal Resistors 


Asbestos Woven Resistor Grids 
Asbestos Woven Heating Nets 
Battery Charging Resistors 
Cartridge Heaters 

Cubicle Heaters 

Dimming Resistors Slate Wound 
Dimming Resistors Tubular 
Dimming Resistors Stud Type 
Fixed Resistors Slate Wound 
Fixed Resistors Tubular 

Heating Elements Mica Wound 
Heating Elements Porcelain Wound 


Write for appropriate lists 
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Birch’ 










REGISTERED TRADE MARK 
H. A. BIRCH & CO. LTD. WOOD STREET 
WILLENHALL ° STAFFORDSHIRE 


Telegrams: ‘“* WILOHM: WILLENHALL” 
Telephone: BYRon 5120. 
Telephone: ACCRINGTON 4860. 


Telephone : WILLENHALL 494-495. 
LONDON OFFICE: 33, SUDBURY COURT ROAD, HARROW. 
NORTHERN AREA OFFICE: 50, LIME ROAD, ACCRINGTON. 
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‘COPPER: BRASS & PHOSPHOR BRONZE 


JF RATCLIFF (METALS) LTD: NEW SUMMER ST- BIRMINGHAM 








FERRED NO ONSESEIED MED UGS 


WE ARE GEARED TO MEET YOUR REQUIREMENTS 





RANGE 1/10 H.P... . 45 H.P. 
HIGH EFFICIENCY. 

LARGEST SPEED RANGE. 

VERY SLOW SPEEDS OUR SPECIALITY. 
HELICAL AND SPUR REDUCTIONS. 
HIGHEST QUALITY MATERIALS. 
MODERN DESIGN. 

NEW BRITISH STANDARD FLANGE 
MOTORS FITTED. 

IN USE THE WORLD OVER. 

SPEED INCREASE GEARS. 

ANY TYPE OR MAKE OF 

MOTOR FITTED. 






The Unit illustrated is one of many from our extensive 
range, all of which incorporate our specialized technical 
knowledge in this field of engineering. 

May we respectfully suggest you standardize on our 
products for your own benefit. 


Please ask for informative literature. 


> >t >t >t >t >t >t >t 


fi fee 
Seats 





Mark 


Gears Sid 


KINGSBURY WORKS, KINGSBURY ROAD, LONDON, N.W.9 


Telephone: COLindale 4621-3 p , Hyde, London’ 


Electropower. 
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The fitting answer... 


Users of motors for driving machinery will 

probably find the answer to their standardised 

motor needs in the Brush ‘B’ range of squirrel 
{ | cage, totally enclosed, fan cooled types. They are 
| built to British Standard Dimensions (B.S. 2083, 
1954) which determine all basic fixing and general 
physical dimensions to ensure that these motors 
are interchangeable with other B.S.D. Motors. 
Designed and built from accumulated experierice 
gained from over 70 years of electric motor 
manufacture, these sturdy machines will meet 
arduous conditions of service. 
The range of sizes available covers from I to 
25 h.p. 
WRITE TODAY FOR STOCK LIST 




















B.S.D. Motors by (LAU 


BRUSH ELECTRICAL ENGINEERING CO. LTD., HOPKINSON WORKS, CARDIFF, GREAT BRITAIN 










— * BRISTOL - GLASGOW + IPSWICH - LEEDS - LONDON - LOUGHBOROUGH + MANCHESTER - NEWCASTLE + SHEFFIELD 
4 


TRANSFORMERS 


Ranges from small electronic 
types to 50 kVA. _ 1 Phase 
and 3 Phase. Oil and Air- 
Cooled. Phase Conversion, 
etc. Orthodox & C Core. 
A.D. and A.R.B. 
APPROVED. 








Many Applications in Industry 
for Increasing the Switching 
Capacity of Delicate Contacts. 





METER: 
WITH CONTACTS 
TRIGGER 
CIRCUIT 
foo~arig! 


Feud) 





fircrromid AC: INPUT. 
RELAY 

















H.T, and L.T. TRANSFORMERS for power supply 
of R.F, Heating Equipment, as supplied to : 


Messrs, Radio Heaters Ltd. Wokingham; 


























YOUR ENQUIRIES ARE INVITED... 


AVIS & BAGGS rp. 


Please write for list giving mor 

information on these and other 

Londex Relays. Quote reference 
ER. 

















162 
GOSBROOK ROAD, CAVERSHAM ae 
Phone: READING 71763 READING LONDEX LTD., ANERLEY WORKS 
LONDON, §.E.20. Tel. % Sydenham 6258 
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Mica ~~ Micanite 
and Bakelite 
Specialists 


TO INDUSTRY 














ALSO VARNISHED CLOTHS, TAPES AND SLEEVINGS. PRESSPAHN AND LEATHEROIDS. EBONITE AND FIBRE 


4 





GIBSON TODD & CO. LID. 


ALBERT MILLS - RADCLIFFE - LANCASHIRE - ENGLAND 
Tel. : Radcliffe 2213/4. Grams : “Micinsula, Radcliffe, Manchester” 
ON ADMIRALTY LISTS AND A.l.D. APPROVED 


ELECTRICAL INSULATION ENGINEERS AND MANUFACTURERS 
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St 
The Art 


” OF J. & P. ALUMINIUM SHEATHED 
| WIRING CABLES 


1s Functional 


oon OS —OOO)WOH)SOO SO OO OO OO OO OOOO OOOOH OE 
















ima @ Gee a OM 21 ae! ees 8 a 


DiS eis ; 
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a fear F 
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Chal, eS i ee Ee Fi ‘ ; 





Not only do they look as pretty as a picture, but they have many 
very practical advantages. They combine strength with remarkable 
light weight ; they are completely free from condensation troubles ; 

they need no precautions against moisture during installation ; and 
one simple gland is used to enter them into standard conduit j 
boxes with no cutting and screwing of threads or pulling- 


in of cable. | 
British Patent Nos. 627815 & 627793. ‘ail 


000080080080 800 OO OOOO O00 DD 


Photograph taken in the switchroom of the B.E.A.’s Carmarthen 
Bay Generating Station. Contractors : Messrs. R. 
ty Alger & Sons Ltd. Newport, Mon. 














we 


IP JOHNSON & PHILLIPS LTD. 


CHARLTON ¢ LONDON -« S.E.7 
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AS.TA. TESTED SWITCHGEAR 


Complying with B.S. 116: 1952 





“ELLISON” 11 kV. 250 M.V.A. SWITCHGEAR 


has vertical isolation, withdrawable type circuit breakers, are control devices and safety inter- 
locks. Flush mounted instruments add to the clean appearance. Closing is by hand, spring or 


solenoid. Separate isolator units can be supplied for ring main control. 









ma iew 
you CAN RELY on AN ELLISON propucr | Stganqmauiaenl° 


Regd. Trade Mark BIRMINGHAM ENGLAND 
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THERE ARE SIXTEEN WAYS OF LOOKING AT... 





9 Winding embedded in vitreous enamel 





Silver graphite brush contact I 
@ Vitreous enamel bond between former 


and base 





Balance point for self-aligning brush 
i All ceramic construction withstands 
5000v. flash test 


12 Non-grooving return contact plate 


Pig tail shunting brush arm 


Nickel silver brush arm 
13 Stainless steel spindle available in 


Glazed porcelain brush arm insulator wide range of lengths 


Electro tinned mounting bush, nut and 
Winding welded to terminal band spindle bearing 
Panel locating washer to prevent rota- 


End contact band and terminal tion of assembly 





oN OO BH hb WwW WN 


Stop on shaft engages pressing in base 
moulding groove. 





Brush terminal 





All units arranged for panel mounting—pro- 
tected type units availab‘e for e‘ther back 
or front of board mounting—two or more 
units can be ganged together for special 
BERCO TOROIDAL RHEOSTATS | icc ities se: cinict ts 
eee full technical details and prices, ask for A 


List 613A. 





THE BRITISH ELECTRIC RESISTANCE CO. LTD 
QUEENSWAY, PONDERS END, MIDDLESEX. Telephone: Howard 1492 


Telegrams: Vitrohm, Enfield. Pioneers of the toroidally wound power rheostat in England 





BR1211-AH 


MICA | / 


DISCS 
DIAPHRAGMS 
AND 
CONDENSER 
PLATES 








FAMOUS NUMBERS 
™ 348 
TUNION PRODUCTS 


(Characteristically Different) 


B.C. BATTEN HOLDER 


This bakelite batten holder is obtainable 
in B.C. type, both with and without chain 
pull switch; similar E.S. types will be 
available shortly. 












Send for our 34-page 

itunes” Cavin GEORGE TURNOCK Lrp. 
details of over 400 Tunion Works, Navigation Street : oS 

sories. Please send all WALSALL jflcehone:, STAFFS BRITISH MICA COLT. BEDFORD 


enquiries to Dept. E Walsall 4966 




















@ selection from.. 





TELEPHONE CALTHORPE IISI-2 - TELEGRAMS FAP BIRMINGHAM 
_. FLEXIBLE METALLIC TUBING E ADAPTORS B wiarenr papane - BIRMINGHAM - 12 
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VE ATEVER YOUR LINE_ 


f} SELOC—the leak- 
proof lockwasher 


Grommets, cable 
sheath ends, special 
mouldings etc. 


Specialised bonding of 
rubber to customers’ 
components 


“ W/V VVVim _ 
‘et 





m3" ryote 
U 


Whether it be an oil, grease, gas, 
alkali, dilute acid or any other 
fluid that must be sealed, whether 
pressures are great or small, or the 
temperature high or below zero, 
there is a Dowty Seal to suit your 
specific requirements. 


Our extensive design and research 
departments are always ready to 
advise in the selection of the most 
suitable specification and media for 
your own particular application. 








DOWTY SEALS 


Member of the 
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LIMITED - ASHCHURCH 


‘a 


BONDED SEALS 
; leakproof washers 
U-section ring seals, 


also wiper and other 
special sections 


O-section sealing rings 
in an exceptionally 
wide range 


STRUD—the ~~ 
leakproof bolt 









GLos. 


DOWTY Group 
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Coaturing 


% STANDARD MODEL HAS DETACHABLE REFLECTOR 


% ALTERNATIVE DETACHABLE OVERLAMP REFLECTOR 
% COOL WIRING HEADS AVAILABLE 


% ALL REFLECTORS VITREOUS ENAMELLED INSIDE 
AND OUT 





% EASY INSTALLATION AND MAINTENANCE 


SEND FOR — 


—FITTINGS LEAFLET 
To-pay! 


OUR LIGHTING ADVISORY SERVICE WILL ASSIST YOU 
WITH YOUR LIGHTING PROBLEMS 





%* COMPETITIVE PRICES 

















CRYSELCO LIMITED 


Branches BIRMINGHAM ~<- BRISTOL ° 
LIVERPOOL - LONDON - 
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KEMPSTON WORKS - BEDFORD 


BURY ST EDMUNDS -: CARDIFF *- GLASGOW - LEEDS - LEICESTER 
MANCHESTER * NEWCASTLE -*- NOTTINGHAM - SOUTHAMPTON 
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Now, for every type of lamp 
and torcheveryonecan be sure of 
getting “hours more power”’ from 
the new “RAY-O-VAC” range of 10 
GUARANTEED batteries . . . each 
and every one cased-in-metal from 
top-to-toe to stay FRESH and full- 
powered longer. Only “RAY-O-VAC” 
Patented LEAKPROOF Brand Batteries 
carry the unique free-torch-for-a-dam- 
aged-oneguarantee.Forbrighter, longer- & 
lasting light, re-load with “RAY-O-VAC”,. | 


REACH FOR THE 























"Pang mark 


RANGE 


Trade Terms from Wholesalers 


MANUFACTURED BY ALPHA ACCESSORIES LTD.. 
CAE MAWR FACTORY, TREORCHY, GLAMORGAN 


RESISTANCE 
WIRE « TAPE 


OF HIGHEST GRADE 
IN 


NICKEL CHROMIUM IRON 
NICKEL CHROMIUM 


FOR ALL ELECTRICAL 
APPLICATIONS TO 
BRITISH STANDARD 
SPECIFICATION OR 
SPECIAL TOLERANCE 
REQUIREMENTS. 


NICKEL COPPER, also 
PURE NICKEL 
in all Gauges 








ALLOY WIRE Coe LT 


OLD HILL - STAFFS 


TEL.: CRADLEY HEATH 6575 GRAMS : “WIRELOY, CRADLEY HEATH” 
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0 W 1 vou kwow you'tee serrne ALL mE power 
© YOU PAY FOR IN THIS NEW RANGE OF 


10 BATTERIES 


@ I LP. Flashlight (Baby) 1d 
@ 2LP. Flashlight (Mono) 9d 
@ 4LP. Standard P/L cell 8d 
@ SLP. Baby battery 1 /2d 
@ 7LP. Penlight cell 6d 


@ 8&LP. Bijou battery lid 
@ 9LP. Twin Cycle battery 2/0d 
@ 10 LP. Bijou cell 7d 


@ I4LP. Penlight battery 1 /Od 
@ ISLP. Pocket lamp battery | /6d 








Totally enclosed mechanism, 
running in an oil bath, 
requiring practically no 


FIG. 52. LIST IF 52 attention. 

POST FREE. Electric motor or engine 
drive. 
Slow speed 300-400 R.P.M. 


Capacities — 78-340 G.P.H. 
Complete range available up 
to 5,000 G.P.H including 
automatic pressure systems. 


Prices on application. 


THOMAS & SON (worcester) LTD. 


PUMP AND WINDMILL MANUFACTURERS 
ESTABLISHED 1822 


Grams: Windmills, Worcester. 





WORCESTER, ENGLAND. 
Phone: Worcester 233/ (3 lines) 
MONOMARK: BCMICLIMAX 
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PRECISION PRODUCTION OF 


ELECTRO-CERAMIC 
INSULATORS AND 
REFRACTORIES 


TO FINE TOLERANCES 


Geo. Bray & Co. Ltd., Leicester Place, Leeds 2. 
Tel. Leeds 20981/9. Grams. “Bray Leeds 2 
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Compactness 
& 


Efficiency . . . 


Type “V”’ Limit Switches are 
especially small and robust and 
fitted with silver butt type 
contacts, available with roller 
or plain plunger or dust and 
drip proof, in various switching 


Send for our folder sequences. 


giving full details of 
dimensions and prices. 


CRAIG & DERRICOTT LTD. 


ROYAL WORKS, SUTTON COLDFIELD, Nr. Birmingham 
Tel.: Sutton Coldfield 2547 


TY 
‘SYMB OL pseu” 


(PATENT 


BRASS LOCK NUT 
holds its own — ALWAYS 


@ Only a spanner can “ unseat ”’ it. 











® Its dead flat base ensures maximum 
metal-to-metal conductivity. 


@ It is the same size as ‘ordinary’ nuts 
and thus fits existing bolts. 


@ Ideal for all types of electrical 
apparatus where vibration is prevalent. 


— 








SEND FOR TEST 
SAMPLES AND 
TRY THEM OUT 


NUTS & BOLTS (DARLASTON) Ltp 


FOSTER ST - DARLASTON 
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nn ALUMINIUM 


SHEATHED 





SIGNALLING 
CABLE 









A D V A N T A G E S BICC have combined the proved advantages 
of aluminium sheathing with those of their 
patent Mass-Impregnated Non-Draining 
construction. The result is a signalling cable 
r whose superiority to earlier types is readily 
Lightness, Strength apparent during both installation and service. 
Fewer Supports 
Needed 


Several miles of this cable are already in 
use on British Railways. The first length 
(3500 yards) employed for a colour light 
signalling system was installed between 
Battersea Park and Selhurst, on the Victoria 
— Brighton line. More recently the cable 
was used exclusively for all the outdoor work 
on the colour light signalling installation at 
Bridgeton Cross, Glasgow. 


Ease of Installation 


Equally Suitable for 
Horizontal or Vertical 
Runs 


UNITED KINGDOM PATENT No. 581830 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 


21 BLOOMSBURY ST., LONDON, W.C.1 MUSeum 1600 
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To cut the cost of your accounting... 


BURROUGHS VGC MULTIPLIER 











®@ On Stores Records, it prices and extends 
the requisition, posts and balances the Stock 
Ledger, in one continuous operation with 
complete proof of accuracy. 


By reducing calculating and typing to one 
single, continuous operation, the Burroughs 
M 200 Accounting Machine saves hours of time 
on numerous accounting routines. 

It types, computes and balances accounts 
simultaneously — gaining speed through direct 
multiplication rather than repeated addition. It 
prints all results and totals automatically .. . 


prices and evaluates items at the same time. 
This machine exemplifies the fast, direct-to- 
the-answer Burroughs method on Accounting 


Records. If you have figuring problems on 
Stores Records, Cost Accounting, Payroll, call 
Burroughs for advice today. Burroughs Adding 
Machine Limited, Avon House, 356-366 Oxford 
St., London, W.1. Branches in principal cities. 


COUNT ON —B) urroughs 





Once any Burroughs machine is installed, Burroughs Service —on call always, all over the world — 
guarantees its perfect operating efficiency 


42 ELECTRICAL REVIEW 27 AUGUST 1954 














The standard 
of quality and 
performance 
the world over 





All listed Fuse Links 
available ex stock 


“ENGLISH ELECTRIC 


h.r.c. fuse links 


See also our Industrial Actuators advertisement in this issue 














THE ENGLISH ELECTRIC Company LIMITED, QUEENS HOUSE, KINGSWAY, LONDON, W.C.2 
Fusegear Works, East Lancashire Road, Liverpool 10 


WORKS: STAFFORD - PRESTON - RUGBY + BRADFORD + LIVERPOOL + ACCRINGTON 
F.9 
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MIN UNIT 


CUBICLE SWITCHBOARDS 
are Unit-Built 


MINUNIT switchboards are unit-built throughout from 
stocked components. Each unit, whether in the housing 
or in the included equipment, is based on a single 
standard dimension. The housing, made up from carefully- 
tooled channel-steel framework and covers, provides 
appropriate single-unit or multiple-unit apertures, into 
which the switching and control equipment is fitted. 

Full access is available from the front of the switchboard. 
MINUNIT switchboards are flush-fronted and house 

all kinds of distribution equipment; they can be modified 
or extended easily and simply, without wastage of 
material ; yet MINUNIT switchboards are always neat, 
always complete, and — being naturally symmetrical — 
are always extremely pleasing in appearance. 


Write for Leaflet No. M.1-1. 


CANTIE SWITCHES LTD MENSIONS 
PORT CAUSEWAY, NEW FERRY, BIRKENHEAD, UNITS OF STANDARDISED DI a. 


CHESHIRE Telephone : BROMBOROUGH 1227 -_ 


cmt 
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TIN! 
ee MINIMUM DIMENSIONS EASE OF VIBRATION AND 
ERE — MOUNTING AND WIRING SHOCK PROOF 


To simplify and protect .... 


Slydlok X type fuses afford the designer complete freedom because 
their ease of wiring, their compactness, and above all their resistance 
to mechanical shock, enables them to be incorporated wherever 
convenient. Adaptable for cartridge fuses and neutral links, Slydloks 
afford protection with simplicity. Write for literature. 


= SYDM&K eusss 








tne ae 



































SS TTR 
i 
————— 
SRSA 
EDWARD & CO. LTD., WYTHENSHAWE, MANCHESTER 
Tel. : WYThenshawe 2235/6/7 Grams : ‘‘Slydiox, Manchester,” 


am ew 34 
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VOLTMETERS FREQUENCY METERS 
‘CIRSCALE’ INDUCTION WATTMETERS ‘CIRSCALE’ rowen FACTOR paleo 





“CIRSCALE” 
POWER FACTOR 








Specify ‘Record’ for your instrumentation 
requirements. A complete range is available for 
quick deliveries in all sizes, types of mounting 
and finishes including = = sealed 
types for severe conditions. 


Send for Brochure A.24 


RFORD THE RECORD ELECTRICAL CO. LTD 
BROADHEATH ° ALTRINCHAM - CHESHIRE 
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moving arms or levers can soon 


gunt start an ordinary nut revolving. But they don’t 
. i \ bother the versatile Nyloc. It has a special nylon insert 
v\ which moulds itself round the bolt thread and keeps the nut firmly 


Tense WO ye WENO ans 


in place, whatever the strain. This nylon insert makes the Nyloc equally tenacious a 
when subjected to mechanical vibration, electrical impulses, temperature changes, or immersion : 
in oily liquids. Once locked nothing — except a spanner — will make it lose its grip. P| 


Anywhere a nut works loose you need a Simmonds self-locking nut. It may be a Nyloc, or a Fibre Nut \}~/) with fibre insert, 


or a Pinnacle Nut with metal diaphragm. We’ll be glad to tell you which is best for your particular job. 


... but nothing rattles the nyLoc 


SIMMONDS AEROCESSORIES LIMITED, TREFOREST, PONTYPRIDD, GLAMORGAN. 








Branches : London, Birmingham, Stockholm, Copenhagen, Melbourne, Sydney, Johannesburg, Amsterdam, Milan and New York 


A MEMBER OF THE FIRTH CLEVELAND GROUP 





CRCI3ZN 
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ALL GLASS 


CEILING FITTINGS 


with concealed plastic screw 
fitting suitable for conduit 
box fixing. White opal glass 











Cat. No. 28 

Dia. 9” 

Wattage 60/100 

PRICE 15/- 
% NO RELEASE LEVER 
% NO METAL 


%& MODERN FORM 


-C. M. CHURCHOUSE LTD. 


Clarendon Cross, London, W.11 | 
Telephone: PARk 5666 (3 lines) 
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we make 


ONLY electric 


water heaters 
but we DO make 
them WELL 


The Sadia ‘Select’ is the latest product of 
the only specialists in electric water heating. 
30 years of experience in this field are built 
into the Sadia Range of Electric Water Heaters, 
both large and small. 


SADIA 


Hot Water by tlectricity 





| AIDAS ELECTRIC LTD., SADIA WORKS, ROWDELL ROAD, 


NORTHOLT, GREENFORD, MIDDX. 
Phone: WAXLOW 1607 


Agents for Scotland :—W. Brown & Co. (Engineers) Ltd., 89 Douglas Street, 
Glasgow, C.2. 


| Manufactured in S. Africa by :—Sadia Water Heaters (Pty) Ltd., 3-5 Newton 


Street, Village Main, Johannesburg. 
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Ediswan 
Lampholders 
incorporate 
these five 
special features 
for trouble-free 
service 


@ The metal liner is firmly keyed top and bottom to the 
plastic outer and cannot work loose 


@ Because the metal lines the full depth of the plastic, 
expansion and contraction are limited, making the plastic 
less subject to cracking 


@ The solid plungers are loaded with rustproof steel springs 


@ Terminals are prevented from rotating thus permitting 
easy straight-through insertion of lead every time 


@ Cord is firmly gripped and there are no sharp edges to 
cause wear 


Details and prices on request. Order from your nearest Ediswan branch 


ED 


LA 
THE EDISON SWAN 


ISWAN 


MPHOLDERS 


ELECTRIC COMPANY LIMITED 


155 Charing Cross Road, London, W.C.2 and branches 
Member of the A.E.1. Group of Companies 
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THERMO-COUPLE 


MATERIAL 
il 


BRITISH-MADE FROM START 
TO FINISH, AND WHAT 
IS MORE.... 








The reason for the technical superiority of the British-made ‘T1/T2’ and ‘Special Advance’ 
FROM INITIAL MELT TO FINISHED PRODUCT UNDER ONE ROOF 
Only in that way is it possible to produce the precise characteristics required 


GIVING LONGEST LIFE AT MAXIMUM OPERATING TEMPERATURE 


‘TI’ (nickel chromium) and ‘T2’ (nickel aluminium) up to 1,100°C and 


‘Special Advance’ (for use with copper) up to 500°C 


BRITISH DRIVER-HARRIS CO. LTD - 


MANCHESTER 15 


Nickel and Nickel Alloy Specialists:— for furnace elements, domestic 
appliances, thermo-couples, telecommunications, lamps, spark plugs, 


fine wires, etc. 
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SUCCES speaks for itself.. | 








ON—slip pulley and bush on OFF—slacken screws, put one in 
shaft, and tighten two screws. jacking hole, and tighten. Pulley and 
Result—secure as a shrunk-on fit. bush then withdraw automatically 


FENNER pulleys incorporating “fence 
time saving TAPERLOCK = “icimssini 

“Taper-Lock”has the 

Give Fastest/Simplest pulley change zak pase Sn ' 


details of Stock drives 








up to 75 H.P. fitted with 
and here are NEW ctarer-vock developmen ts “Tapeér-Lock” 


NEW caver-vock WELD-ON HUBS _. —— FLEXIBLE COUPLINGS 





grip shaft ends like a 
shrunk-on fit and yet 
provide easy removal. 


provide an easy means 
of getting “Taper-Lock” 









Fenner 


(_ POWER TRANSMISSION ) 




















benefits on fan rotors, 
steel pulleys and con- 
veyor drums. Available 
in 7 sizes. 

Send for leaflet 360/14. 





Prevent damage through 
accidental misalignment, 
and cushion shock loads. 
Available from 34” to 10” 
dia. in 6 sizes. 

Send for leaflet 350/14. 











Le © & 
HULL, ENGLAND S€ eat the clock with laparlock Z 
LARGEST MANUFACTURERS ViSIBIE LT 9DPRUICVIES COMMONWEALTH 
E 
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EVERSHED 
offer prompt delivery of 
SPECIAL PURPOSE A.C. MOTORS 


THREE PHASE, TWO PHASE 
OR SINGLE PHASE 
(CAPACITOR START AND RUN) 


® Motors may be wound for a range of supply frequencies and voltages. 








AVERAGE RATED LOAD RATED 

FRAME SIZE Foetal CHARACTERISTIC STOROUE TORQUE HP. 
FC33 & 34 lor 2 ¢ 1.2 85 1/400 
FC31 & 32 lor 2 A 2.6 1.7 1/300 
FC35 & 36 lor 2 B 1.5 2.0 1/200 
FC30 3 A 4.6 2.6 1/200 
FZ2 & 3 tor 2 A 4.6 3.4 1/150 
FZII & 12 tor 2 B 3.0 4.0 1/100 
FZI 3 A 10.0 6.0 1/66 
FEI6 lor 2 Cc 6.5 6.5 1/50 
FE2I lor 2 A 15.0 10.0 1/50 
FEI7 3 G 30.0 10.0 1/33 
FEI8 3 a 36.0 20.0 1/20 
FEI8 60.2 B 10.0 20.0 1/20 











@ Average temperature rise~ 
55°C. at rated H.P. 





TORQUE 


TYPICAL CHARACTERISTICS 








A HIGH RESISTANCE ROTOR 
B LOW RESISTANCE ROTOR 
C SYNCHRONOUS ROTOR 























SPEED SYNCHRONOUS 
@ Full details of these and other F.H.P. Motors can be had in Publication D262 3,000 (50) 
3,600 (60-»') 
14/4 '69,/7% EVERSHED AND VIGNOLES LIMITED 
ACTON LANE WORKS - CHISWICK - LONDON W.4. 
Telephone: Chiswick 3670 > Telegrams : Megger, Chisk, London . Cables: Megger, London 
6/18? 
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RELAYS = 


TWO GENERAL PURPOSE TYPES 








SERIES 100 | 


A.C. OPERATED 


SERIES 105 


D.C. OPERATED 


An extremely sturdy general purpose relay, which is available in a range of contact combinations 

from 1 pole normally open to 4 pole changeover, and 6 pole normally open, with a maximum 

contact rating of 10 amps 250v A.C. Normal power consumption is 3 watts, which can be 

reduced for the smaller contact assemblies if required. Vacuum impregnated coils can be 
supplied for tropical or humid conditions. 


SERIES 605 


D.C. OPERATED 


SERIES 600 


Oe 
A.C. OPERATED 





This relay is similar to the Series 100/105 and has been specifically designed for light duty 

applications. Featuring sturdy and extremely compact blade assemblies from 1 pole normally 

open to 4 pole changeover, and 6 pole normally open. The contacts will carry 5 amps at 

250v D.C. Following the usual practice all contact connections are conveniently grouped at 

one end, and coils can be wound for either current or voltage operation to requirement. 
Vacuum impregnated coils if specified. 


TELEGRAMS : MAGNETIC, NEWMARKET 


PHONE: NEWMARKET 3181-2-3 


MAGNETIC: DEVICES LTD 


NEWMARKET 
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The foundations of integrity and dependability laid by Thos. W. Ward 75 years ago 
have served us well, Maintaining the cardinal principle of giving a square deal to industry, 
the Ward Group of Companies has grown from strength to strength, until today it 


is able to offer to industry throughout the world 

$ 0 UA R E D E A L services and products beyond the wildest 
dreams of the founder, 

ON A GL OBA L SCA LE Both at home and abroad, the name 
Ward has become a symbol which engineers and manufacturers 

have learned to rely on. There are sections which produce raw materials, 

sections whose province is machines and machine tools, and sections whose function is to 

provide service and assistance. The resources of all these widely separated yet 

closely integrated departments are available to the customer who consults any one of 

them. The experience of one is the experience of all. 


The TWW Service Includes :- 


IRON AND STEEL NON FERROUS METALS - PLANT & MACHINERY * TRACTORS & EARTH MOVING PLANT - FOUNDRY PLANT & 

SUPPLIES - CONTRACTORS’ PLANT & EQUIPMENT « EXCAVATORS & CRANES « INDUSTRIAL PLANT - STRUCTURAL STEELWORK 

CEMENT GRANITE & FREESTONE + ROADSTONE & ROADMAKING - INDUSTRIAL DISMANTLING - RAILS & SIDINGS 

SHIPBREAKING » WIRE & WIRE PRODUCTS + NUTS & BOLTS * PACKINGS & JOINTINGS + INSULATING MATERIALS 
FOOD PREPARING MACHINERY 


THOS. W. WARD LTD 


ALBION WORKS - SHEFFIELD 


AND LONDON, GLASGOW, MANCHESTER, BIRMINGHAM, LIVERPOOL, BRISTOL, GRAYS, WISHAW, PRESTON, BARROW, BRITON FERRY 
MIDDLESBROUGH, MILFORD HAVEN, INVERKEITHING. ANTWERP, PARIS, BOMBAY, CALCUTTA, SYDNEY, AND STOCKHOLM co) 35 
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SEE OUR SHOWROOM. ~ DISPLAY | ‘OF ‘LIGHTING - FITTINGS 


LONDON ELECTRICAL COMPANY gaa 


FEDERATION 


92 BLACKFRIARS ROAD LONDON S.EI * Telephone: WATerloo 5620 “(Ray 


AND AT 2-3 SWAN YARD - QUEEN ST - GRAVESEND ¢ Telephone : GRAVESEND 5337/8 
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| ia this electronic world we make more terminals 
- than ever before, and in greater variety. Every 
new branch of the art calls for some special feature, 


e.g. nuclear physics demands a terminal with a 











leakage resistance of 20 million megohms (or more). 


Terminals are required sealed; peak working voltage 













2 kV; with and without top socket; slotted and 
drilled stems; captive heads and free; six colours 
for phase recognition; indelibly lettered if required; 
insulated or all metal; various stem lengths and 


arrangements; terminals with teeth to bite through 





the insulation of cables from 0.156” dia. to wires 





ree in oa! 


L 505/10 














leas of 0.004” dia. without damage to the conductor; 








terminals to carry up to 100 amperes; terminals for 
















meters and terminals for transmitters. 





If you use terminals in your work consult 
** Belling-Lee ”’, who have probably made more 
terminals than anybody else in the world. 

P.S.—Plugs and sockets are also terminals, but 


this is a different story. 


Please write for catalogue P.347/E.R. 


BELLING ¢ LEE LTD 






































GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX., ENGLAND 














are second to none 
to the 


| ELECTRIC CABLE 











Linabray £ Willams Ld 


OPENSHAW BRIDGE WORKS ¢ MANCHESTER 11 


TELEPHONE: EAST 0249, 0316, 1038 TELEGRAMS: ‘*MEGOHM'’, MANCHESTER 11 
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Early deliveries available 
of all types. 


This Meter provides first grade accuracy to B.S.89, 
on either A.C. or D.C. It has a moving iron 
repulsion-type movement, well damped and of robust 
construction. The scale is divided down to 1-10th 
of full scale reading, or the nearest division, but 
special scales can be provided to customers’ require- 
ments. Same type also supplied with high torque 
moving coil movement. Send today for prices and full 
details of this and other Meters in our unique range. 





Distribuies by 
BRITISH PHYSICAL LABORATORIES 
Radlett, HERTS. Tel. : Radlett 5674-5-6 


Agents in South Africa : Messrs. J. Hancock (Pty.) Ltd., 
Preston House, Simmonds Street South, Johannesburg. 





hou raunt 


METER CO. LTD. 





dm BP21 














TYPE DCR/1950 " 
A general purpose Relay for D.C. 
excitation. Switching capacity up to 
8 amperes. 





TROPICAL FINISH WHEN REQUIRED 


Details of other types are available on request 


MAGNETIC CONTROLS LTD. 


INSTANTA WORKS, 48 OLD CHURCH STREET, CHELSEA, LONDON, S.W.3 
Telephone: FLAXMAN 3721 





TYPE A.C.R/K 


HEAVY DUTY A.C. RELAY 
SWITCHING 35 amps. (up to 4 Poles or 2 Change over). 
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This Horrible H OVSE€, said the M.D. with a pained | 


expression on his face, is one of the worst examples of the 


mock-modern school of art. Note the hole where the haybag 
should be. Note the Desoutter Power Tool hanging inside it. 
Words fail me. The sculptor (foolish fellow) has got things 
the wrong way round and inside out. In the best modern art, 
which flourishes at Desoutter Hendon, the horse goes inside 
the Power Tool. And a much more useful, decorative and (if I 


may say so) lovable horse than that ! 


Desoutter tools put power into your hands 


Desoutter Bros., Limited, The Hyde, Hendon, London, N.W.9 + Telephone: Colindale 6346 (5 lines) - Telegrams: Despnuco, Hyde, London 
CRC 257 
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STREET LIGHTING 





ge A 





Electrically | wound, ~ synchronous 
with or without spring reserve, 
and up to 35 days hand wound 
Venner Time Switches are in 
constant use in the factory for 
process timing, on the highways 
and in shop windows for lighting 
control and in the home for 
heating, lighting and time control. 











Photo by courtesy of 





Crompton Parkinson 


INDUSTRY 


wer 








VENNER LIMITEDE 
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Venner Time Switches 






can be seen 










serving the 
community in 
many widely : 


contrasted applications 


A Venner Engineer will gladly render ¥ \ 


assistance upon any problem of time 


control. Why not get in touch with us? T j Ae = SW j TC ‘al ES 








TED KINGSTON BY-PASS * NEW MALDEN + _ SURREY. Telephone: MALden 2442 (7 lines) 
Associated Companies: VENNER ACCUMULATORS LTD. +* VENNER ELECTRONICS iTD. 
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The Ferranti Foundry is in full 


scale commercial production of 


S.G. (Spheroidal Graphite) Iron, 
including NOduMAG an 
® 


in full scale commercial production of , - 


SPHEROIDAL GRAPHITE 
. Tron . 
® « 


austenitic non-magnetic type. 
Ferranti 8.G. Iron with its 
excellent castability and remarkable 
physical properties has found 
many applications in several 
industries notably textile 
engineering, agricultural machinery 
and electrical engineering, in most 
cases showing appreciable saving 
in cost. Ferranti 8.G. Iron can be 

ye, Supplied either ‘ as cast’, fully 

. iA pale or heat treated to suit 


particular applications. 


PHYSICAL PROPERTIES 0 F 


PROPERTY 


ULTIMATE TENSILE TONS/SQ. INS. 
YIELD POINT TONS/SQ. INS. 20- d 18-22 
ELONGATION % -t 10-13 
REDUCTION IN AREA % i wheat 14-16 
The above table shows average figures Ferranti S.G. IRON and NOduM AW 


arrived at after taking independently are manufactured under licence from 
conducted tests over a long period. the MOND NICKEL CO. 





ee 


FERRANT! 


FERRANT] guatity castines | 


FERRANTI LTD., HOLLINWOOD LANCASHIRE. LONDON OFFICE: KERN HOUSE, 36 KINGSWAY, LONDON, W.C.2 
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WEIR RecENERATIVE CONDENSERS 


HIGH VACUUM 


HIGH CONDENSATE 
TEMPERATURE 


DE-AERATED 
CONDENSATE 


Constructed under licence by the 
leading engineering firms to our 
special designs for all duties and 


conditions. 

















Littlewoods 


jnothe! 1) pre 


gre Rito 





inst 


“ THERMODARE” can be thermostatically 
controlled to STORE only the 
REQUIRED HEAT for daily comfort — 
uses the minimum of Electricity 
at “ OFF-PEAK” cheap rates — 
Keeps your premises at the right 
temperature DAY and NIGHT — 
and is TAX FREE 
This MODERN form of STORAGE 
Littlewoods New Store at Hammersmith Broadway, London. BLOCK HEATERS has amazed and delighted 
thousands of users 
Send for brochure: 
THERMODARE TECHNICAL SERVICE ° 


Our Technical Service will be pleased THERMODARE (GREAT BRITAIN) 


to discuss your heating problems, and offer FOGG Putty Rance, Londen: SV 


you our specialised experience of 
7 years’ practical application of thermal storage Telephone: ABBey 1060/3348 


unit heating and at 700 Argyle Street, Glasgow, C.3. Phone: CITy 7715-7 
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Have you a pressing problem ... 


We do not profess to have all the answers to pressing 
problems, but with our wide experience and capacity to undertake all 
kinds of pressings in steel and light alloys, 
we can probably help you. We illustrate 
typical examples of radar cabinet work e 


executed by us. Please do not hesitate 


to send us your enquiries. 


TEMPLEWOOD ENGINEERING CO. LTD. 


TRADING ESTATE, SLOUGH, BUCKS 
SLOUGH 22224 

















MEMBER OF THE E ( 
HAWKER SIDDELEY GROUP j 7 
OF COMPANIES 
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LAMPS 


& TUBES 


\Thorn THORN ELECTRICAL INDUSTRIES LTD., Atlas Lighting Division, 233 Shaftesbury Avenue, London, W.C.2 
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Technical progress in 









Wu 
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ON-LOAD 

TAP CHANGING 
EQUIPMENT 
FOR 275 kV 


The design of Metrovick on-load tap changing gear 
for the British Electricity Authority 275 kV 

system follows the principles already proved in practical 
service. In 1949 the company installed in Holland 
the highest voltage class ‘‘fully insulated’’ tap changer 
that had at that time been built. From the original 
Metrovick work on this and other high voltage 
systems, the current design for 132/275-kV systems 
has developed. In tap changers, as in other 

aspects of transformer design and construction, 
Metrovick are pioneering advances which set new 


standards for the industry. 


Close-up view with cover removed of selector switch 
on Metrovick on-load tap changer developed for 
220/150 kV three-phase transformer group built for 
the Netherlands. 











METROPOLITAN -VICKERS 


ELECTRICAL CO LTD - TRAFFORD PARK - MANCHESTER, 17 





EIA 204 
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® Lull 


TEST INSTRUMENTS 




















An indication of 
the range 

of portable 
instruments 
manufactured by 
Everett Edgcumbe 














1. Phase Sequence Indicator 
(Catalogue Sheet 261A) 


2. Auto Photometer 
(Catalogue Sheet 464A) 


3. Hum Metrohm Insulation 
and Conductivity Tester 
(Catalogue Sheet 242A) 


4. Vampire A.C. Test Set 
(Catalogue Sheet 237A) 






































=EVEREEEEDGGUMBE= 


Designers and manufacturers of almost every type of electrical indicating and recording instrument 











Specialists in : 
Speed recording Photometry Process Time Control Telemetering 


COLINDALE WORKS LONDON N.W.9 TELEPHONE: COLINDALE 6045 











OHB 
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The Air We Breathe 


s 


K OLLOWING the four-day fog in London in December, 1952, unprecedented in 
its lethal effects although less dense than many within easy memory, two committees | 
were appointed by the Government. One of these, under the chairmanship of Sir 
Hugh Beaver, is making comprehensive investigations into causes of fogs with a view 
to putting forward recommendations for their prevention or amelioration. The 
second, whose factual report from the medical angle is now available and is reviewed 
on a later page, deals specifically with ‘“ mortality and morbidity ” on the occasion 
referred to. 

The Beaver Committee has already issued an interim report in which the causes 
and remedies of pollution by smoke are said to be known, the problem being one of 
practicability and economics and of the education of the community. As applied to 
visible chimney emissions, due to incomplete combustion of volatile hydrocarbons in 
fuel, this follows a legal definition, but the pollution question is far more complex than 
the statement, taken out of its context, might lead the general public to infer. On 
similar grounds the name of the National Smoke Abatement Society hardly suggests 
the scope of its present activities. The medical committee names several pollutants 
known to have been present, of which oxides of sulphur seem to have been the most 
harmful, but points to the need for further investigations into the part played by other 
possible constituents, including, presumably, a combination of them. 

Extended electrification is an obvious means of reducing air pollution, and this is 
advocated in a P.E.P. study of the subject (Planning, 16th August, 1954), but flue gas 
washing as well as high chimneys is regarded by this body as an ideal arrangement for 
coping with sulphurous emissions. Nevertheless the expense of washing, amounting 
to the equivalent of more than ten shillings a ton increase in the cost of low-grade coal, 
has been shown not only to be unnecessary but also to defeat its own object. It has 
been pointed out elsewhere by Sir David Brunt, F.R.S., that gases, discharged normally 
from power station chimneys at about 270 deg F, rise in calm weather to between 300 
and sooft, where they are dispersed into outer space by the winds prevalent at those 
heights. If, however, gases are washed they leave the top of the stack, together with an 
inevitable residue of acid, at a temperature that may be below that of the ambient 

atmosphere and their density brings them to the ground in concentrated form. In 
| calmer weather, Sir David concluded, a gas washing process could be beneficially by- 
passed. Yet it was under such conditions of calm that the accompanying temperature 
inversion, as the medical report shows, prevented the dispersal of the fog and allowed a 
high concentration of pollution to be built up, to which gas washing would have 
contributed had it been generally adopted. 





















THE RADIO SHOW 


The twenty-first National Radio Show which 
opened at Earls Court this week is undoubtedly the 
world’s largest and most ambitious demonstration of 
the technique of sound and television broadcasting. 
Nearly sixty sound and television programmes will 
originate from the show and there are also continuous 
television programmes on a closed circuit serving 409 
receivers. Fifteen television cameras ranging from 
small industrial types to the “roving eye,” complete 
with its own transmitter and power supply, are in opera- 
tion. Among the latest items on view which will be of 
interest to the general public are the multi-channel 
television sets for receiving the new commercial pro- 
grammes and radio receivers with frequency modula- 
tion bands for picking up the v.h.f. transmissions 
which are to be started by the B.B.C. next year. On 
the Army stand is a recording studio where the public 
can record messages for relatives abroad in any of 
the three Services, while the Royal Navy is demon- 
strating underwater television. Visitors to the 
R.A.F. stand can sit in the cockpit of a jet aircraft, 
and without leaving the ground they can experience 
some thrills of flying at supersonic speeds and of using 
radar devices for navigation and safe landing. A 
number of “ side-shows ” arranged by the Radio 
Industry Council include thirty-one exhibits of 
electronic apparatus covering industrial and scientific 
uses, some of them highly technical, but all of them 
designed to interest the public. 


TRADE WITH PERSIA 


Undoubtedly the Board of Trade is justified in 
believing that the agreement between the international 
oil consortium and the Government of Persia should 
lead to improved trade with that country. The scope 
for improvement is clearly shown by the electrical 
trade figures for the past few years. In 1950, the 
year preceding the withdrawal of the Anglo-Iranian 
Oil Co. from Abadan after the nationalization of the 
petroleum industry, exports of electrical goods and 
apparatus from this country to Persia were valued at 
£1,153,503. In the following year (1951) they fell 
to £790,565 and subsequently to £204,032 (1952) and 
£197,365 (1953). Exports of electrical machinery 
exhibited a similarly rapid decline; for example, 
generators and generating sets sent to Persia in 1950 
had a value of £352,850 and by 1953 this had become 
only £8,171. In assessing future trade prospects it 
has to be remembered that a British company, which 
presumably would favour the purchase of British 
products, has given place to an international concern 
which may not hold similar views. 


APPLIANCE TESTING 


We recently received a second “ List of Tested and 
Approved Domestic Electrical Appliances for Local 
Authority Housing ” compiled by the British Electrical 
Development Association at the request of the Ministry 
of Fuel and Power. This long list of cookers, drying 
cabinets, kettles, refrigerators, space heaters, wash- 
boilers, washing machines and water heaters is 
evidence of the amount of work carried out by the 
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E.D.A. Testing House. But it gives only part of the 
story; there are many other, portable, appliances 
(27 classes are mentioned in the list) which have been 
tested and approved. It is less than a year since the 
new premises at Leatherhead, Surrey, were officially 
opened, although they had been in use for a short 
time before, but it can be claimed that the venture 
was fully justified. Although safety of appliances is 
the first consideration of the Testing House its work 
goes further than this. Fitness for purpose and 
satisfactory operating characteristics are also evaluated 
by the staff which has available a remarkable assembly 
of equipment for putting appliances through their 
paces. Manufacturers are able through the Testing 
House to have prototypes tested before large-scale 
production is embarked upon; to submit appliances 
for possible addition to the list of approved equipment; 
and to secure certificates of compliance with British 
or overseas standards. 


WIND POWER EXPERIMENTS 


Renewed tests now being carried out by the North 
of Scotland Hydro-Electric Board carry a stage further 
the plan to erect a chain of windmill generators along 
the west coast of Scotland. After the 100 kW generator 
erected at Costa Hill in the Orkneys had been run 
experimentally last year the hub of the sails became 
overstressed. This fault has now been remedied and 
according to a report in The Times the present tests 
are on the mechanism which automatically controls 
the sails. The latter, which were originally 22ft long, 
have now been shortened to 17ft. If endurance trials 
to take place later this year are successful it is hoped 
to design a prototype machine of 250 kW. It is under- 
stood that site difficulties have so far prevented further 
progress with the British Electricity Authority’s wind 
power project. Other investigations are being carried 
out in Ireland, Germany and the Netherlands. 


ASH UTILIZATION 


One of the problems of modern power station 
operation is how to dispose of the pulverized fuel ash 
of up to some 1,000 tons a day in the case of the 
larger stations. Where possible the ash is dumped 
either in the sea or on waste land. Efforts have been 
made, as with “ controlled tipping ” by refuse disposal 
authorities, to utilize the ash to recover derelict land 
and experiments have been carried out in grass sowing. 
The latest investigations reported are concerned with 
the use of fly-ash in concrete and brickmaking. 
Investigations by C. L. Neil and J. M. Ward at the 
British Electricity Research Laboratories at Leather- 
head, described in a recent issue of Cement and Lime 
Manufacture, have shown that concrete in which 20 
per cent of the cement has been replaced by typical 
British p.f. ash has a strength equal to ordinary 
concrete at the age of three months (somewhat less in 
the earlier stages). Advantages are lower heat of 
hydration, a lessened tendency to “ bleeding” and 
segregation, and higher resistance to the action of 
sulphate-bearing soil waters. The manufacture of 
bricks containing 85 per cent of ash is also being 
investigated. 
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SEMI-CONDUCTORS 





Research and Development Work at New G.E.C. Laboratories 


Tis week we were given an opportunity of inspecting 
the new semi-conductor laboratories of the General 
Electric Co., Ltd., at Wembley and it soon became 
apparent that although these laboratories have only been 
in operation for a short time they are already achieving 
their object of extending the company’s first class facilities 
for concentrated research into all aspects of semi- 
conductors. 

It is difficult to find a satisfactory definition of these 
materials; they have been variously described as “‘ con- 
ducting electricity much less well than metals, but far 
better than insulators,” ‘ having electrical conductivity 
that increases with temperature” and “ conducting 
electricity by reason of the impurities they contain.” 
None of these definitions is perfect but together they 
give some idea of the properties that characterize semi- 
conductors. 

The practical uses of these materials in the radio 
frequency ranges date back to the crystal detector which 
was extensively used in the early days of radio but almost 
forgotten after the rapid development of the thermionic 
valve. The rebirth of semi-conductor devices came in 
1940 when the silicon crystal diode was used as a mixer 
or frequency changer in almost all ultra-high-frequency 
radar equipment. 

Great impetus was given to the study of semi-conductors 
by the discovery of the transistor in 1948. Bardeen and 
Brattain of the Bell Telephone Laboratories found that 
a triode amplifier could be made by arranging two point 
contacts close together on a small slab of germanium. 
While the full implications of this discovery had yet to 
be realized, its importance was immediately apparent. 
About two years later, another milestone was reached 
with the discovery of the p-n junction rectifier. Essentially 
this is a block of germanium, one part of which has an 
excess of p-type impurities (atoms that will accept 
electrons) and the other an excess of n-type impurities 
(atoms that will donate electrons). The potential barrier 
set up at the junction allows current to flow more easily 
in one direction than the other, giving a rectifying effect. 
Yet another device, the junction triode, was developed 
shortly afterwards. This can take many forms but is 
basically a sandwich in which a thin n-type layer separates 
two p-type regions, or vice versa. Such p-n-p or n-p-n 
triodes are capable of very efficient amplification. 

As the fundamental properties of this class of materials 
were investigated, it became clear that they would fulfil 
other purposes besides the rectification and amplification 


Part of the applications section where the electrical characteristics 
and circuit properties of semi-conductor devices are investigated 

















The semi-conductor development section at the G.E.C. Research 
Laboratories at Wembley 


of electric current. For example, both the point contact 
diode and the junction diode can be designed so that the 
characteristics are sensitive to light, and the efficiency can 
be higher than that of any existing photosensitive device. 
Discoveries like these indicate that other possibilities of 
equal significance will follow from concentrated research 
embracing the fundamentals of semi-conductors, the 
preparation of these materials, the development of new 
devices employing them, and the investigation of their 
hitherto unexplored applications. 

With these goals in mind, in 1952 the G.E.C. Research 
Laboratories commenced building new laboratories in 
which this expanding research could be accommodated. 
A large two-storey wing now supplements the space 
previously available for semi-conductor research and 
development. It includes departments whose work is 
devoted to:—Solid physics—fundamental work, and the 
preparation of new semi-conducting materials; semi- 
conductor materials—preparation of materials with the 
properties required for use in the development of devices; 
semi-conductor devices—development and initial manu- 
facture of new devices from existing semi-conductors; 
and semi-conductor electronics—work devoted to device 
evaluation and circuit applications. 

Fundamental work on the properties of semi-conductors 
and the discovery of new ones is essential to the effort 
of the whole group. Research to find new semi-conducting 
materials is important for two purposes. Firstly, known 
semi-conductors such as germanium and silicon have 
physical properties which are not ideally balanced for use 
in some devices. It is possible to envisage materials with 
more desirable properties and which would be neither so 
rare nor difficult to prepare as the semi-conductors used 
at present. The laboratories are making and investigating 
the properties of such materials, including a new group 
of compounds with a crystal structure closely related to 
that of silicon and germanium. Known as chalcopyrite 
type materials, they have already been shown to possess 
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interesting semi-conducting properties. For example, 
copper indium selenide has shown point contact rectifica- 
tion with peak inverse voltages of about 400 V. 

The second purpose of research into new materials is 
to give greater insight into the physical properties of 
semi-conductors. This field is relatively undeveloped 
but already many unusual effects, thermal, optical and 
magnetic, as well as electrical, have been discovered. 
An investigation into the thermo-electric effects in semi- 
conductors in just one part of a programme to elucidate 
some of these unusual properties. Thermo-electric effects 
are well known in metals, in fact Peltier discovered 120 
years ago that a junction of two dissimilar metals is cooled 
or heated when an electric current is passed across it. 
The magnitude of the effect is, however, very small if 
conventional metals are used. Some _ semi-conductors 
show a far more favourable combination of properties 
and it was possible to choose, out of the large number 
recently prepared in the laboratories, the particular 
material which would be expected on theoretical grounds 
to give the best performance. The junction of the metal 
bismuth and the new semi-conductor bismuth telluride 
can be used to produce a temperature difference of 26 
deg C, and work on other materials is proceeding with a 
view to obtaining even greater effects. 

Research into new semi-conductors requires highly 
specialized apparatus. Usually the materials investigated 
must not only be of particular purity but also in a perfect 
crystalline form. Minute traces of impurities or tiny 
defects in the crystal can radically alter the properties. 
In addition, almost all the starting materials of interest, 
such as arsenic, antimony, selenium and tellurium, are of 
a poisonous nature, although the final product is usually 
inert and harmless. Reactions have therefore to be carried 
out in special sealed containers or in the high-velocity 
fume cupboards. 

Fundamental studies have shown that a knowledge of 
the bulk properties is not sufficient for solving application 
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problems. Every specimen is necessarily limited by a 
surface which, in an actual device, may be exposed to 
atmosphere or joined to another surface. The phenomena 
occurring at the surface of a semi-conductor are in fact 
radically different from those in the bulk material. Even 
with silicon and germanium, the present understanding 
of the surface phenomena is incomplete, and this is even 
truer of the new semi-conductors. 

The effect of various surface treatments on the electrical 
properties of these materials is being studied. For 
example, the bombardment of a silicon surface with ions 
of various gases accelerated by an applied potential of 
30 kV produces a drastic change in the electrical properties. 
A comparison between the current-voltage characteristics 
of the treated and untreated materials shows that the ion 
bombardment has induced a permanent improvement in 
the rectifying effect. 

The problems concerned in the preparation of suitable 
semi-conductor materials can perhaps best be illustrated 
by reference to germanium. The material used by 
British manufacturers of crystal valves is obtained from 
the dust and soot which collects in the flues of gas-works. 
The G.E.C. carried out an extensive search for an 
indigenous source of germanium several years ago and as 
a result a substantial annual tonnage of germanium- 
bearing flue-dust is now available. The semi-conductor 
is usually present as 0-5 to I-o per cent by weight in the 
better flue-dusts and can now be obtained in quantities 
of the order of hundredweights. 

After its extraction from the flue-dust, germanium is 
given elaborate chemical purification and is ‘supplied to 
the laboratories as germanium dioxide, which is then 
reduced by high temperature treatment with hydrogen. 
The metal thus obtained is fused and cast into an ingot, 
which has about one part of impurity to every million 
parts of germanium. However, this is still almost a 
hundred times as impure as required for semi-conductor 
devices. 


Left: The preparation of an experimental 

germanium single crystal ingot by the careful 

solidification of molten germanium on a small 
rotating single crystal ‘‘ seed” 


Below: Germanium is purified by a zone 
refining technique, which involves passing a 
series of molten zones along the ingot con- 
tained in a graphite crucible. The zone is 
produced by eddy current heating 
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Further purification is accomplished by a directional 
freezing technique known as zone refining. Only a small 
region of the ingot is melted at any one time, but the 
heat source is moved so that the molten zone also moves 
and slowly traverses the length of the bar. During the 
process impurities, when at the junction of liquid and 
solid, are concentrating preferentially in the liquid zone. 
By repeatedly traversing the bar, therefore, the impurities 
are swept to one end of the ingot, which is then sawn off. 

Having obtained germanium of suitable purity, it is 
then necessary to prepare it in the form of a single crystal 
to give the required electrical properties. The metal is 
again melted, this time in a crucible, and a minute controlled 
amount of the element which determines the electrical 
properties is added. A small “ seed ” of monocrystalline 
germanium is dipped into the molten mixture and, with 
very precise temperature control, the germanium begins 
to deposit in solid form on the “seed.” By withdrawing 
the growing crystal at a predetermined rate, the entire 
contents of the crucible can be made to solidify in the 
form. of a monocrystalline ingot. 

After being tested to ensure that it has the required 
crystalline and electrical properties, the ingot is sawn and 
ground into the small plates used for making crystal 
valves. The production of silicon for use in semi- 
conductor devices can also be achieved by this single 
crystal method. 

With the materials available, the device designer has to 
develop new circuit elements that will meet the needs of 
industry. After a period in which the main emphasis 
has been on germanium devices, attention is again being 
focused on the use of silicon. Preliminary studies 
indicate that silicon p-n junction diodes have several 
useful characteristics including the ability to operate at 
considerably higher ambient temperatures than their 
germanium counterparts, very low inverse currents and 


Right: Micro-manipulators are used extensively in the develop- 

ment of different types of point-contact transistors since it permits 

accurate control of the position and pressure of the whiskers on the 
crystal wafer 


Below left: Extreme accuracy in the thickness of the germanium 

wafers is essential in the construction of junction transistors. 

Wafers sliced from a refined germanium ingot are here being 
subjected to precision thickness measurement 


Below right: Measuring the electrical characteristics of experi- 
mental transistors in a moisture-free box 
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a large rectification ratio between forward and reverse 
currents. ; 

To prepare silicon p-n junctions, donor and acceptor 
type electrodes are attached to a homogeneous silicon 
crystal of either type by heating the crystal and then 
bringing it into contact with metals to which it will alloy. 
A junction with p-type silicon, for instance, is made with 
a “donor” metal or an alloy containing a “ donor” 
element such as antimony, phosphorus or gallium. The 
junction is grown by deposition from the molten alloy 
when cooled and is situated between the unmelted silicon 
and the metal solid solution. A base contact can be 
formed in the same way except that, on p-type silicon for 
example, an “acceptor” element such as aluminium or 
indium is used. By careful control of the heating and 
cooling cycle, and the selection of suitable metals and 
alloys, both the junction and the base contact can be 
formed simultaneously. 

In one of the techniques being used, a gold-antimony 
alloy wire forms a p-n junction on p-type silicon and an 
aluminium wire provides the base contact. With n-type 
silicon these roles would be reversed. 

The manufacture of germanium p-n junction diodes 
proceeds differently. The junction is formed by fusing 
a bead of indium on to the carefully ground and etched 
surface of a wafer of single crystal n-type germanium. 
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The fusion is carried out in an electric furnace. As the 
temperature rises, a liquid indium-germanium alloy is 
formed, the percentage of germanium increasing with 
temperature. On controlled cooling to room temperature, 
the germanium recrystallizes together with enough 
indium to form a low resistivity p-type layer as a continua- 
tion of the original crystal structure. There is thus an 
abrupt change in conductivity type at the junction between 
the original n-type and the recrystallized p-type materials. 
The resulting potential barrier leads to the well known 
rectifier characteristic. 

One of the rectifiers now being developed has a fairly 
massive copper base to remove heat dissipated in the device. 
When the p-n junction has been made, an enclosing copper 
cap is hermetically sealed to this base by cold pressure 
welding. The success of this sealing method is such that 
these units have withstood long periods of storage under 
severe “jungle ” conditions without change of character- 
istics. Typical characteristics of one of the present 
designs of rectifier are 10 A at 0-5 V, 1 mA at 30 V 
and 10 mA at I60 V. 

It is, of course, possible to make a complete rectifier 
to deliver large powers (for example, those of the order 
of several hundred kilowatts) by connecting numbers of 
the present smaller units in series and in parallel. 
However, this introduces difficulties in matching the 
rectifiers to ensure that they will share the load equally, 
so it is not considered the ideal solution. The develop- 
ment of a germanium rectifier with a much larger area and 
a highly efficient cooling system to dissipate the heat, 
which results from the fact that the rectifying characteristics 
are not “ ideal,” is in progress. 

Just as the point contact diode has a counterpart in the 
p-n junction diode, the point contact triode too has its 
junction counterparts, the p-n-p or n-p-n triodes. The 
three regions making the “sandwich” are not three 
separate crystals joined together but a single continuous 
crystal lattice in which the conductivity type is changed 
abruptly by alternating the nature of the impurity atoms 
in passing from one region to the next. Ohmic contacts, 
termed emitter, base and collector respectively, are joined 
to the three regions. The action of the device is such 
that the collector current is dependent on the emitter 
current and, since the impedance of the collector is much 
higher than that of the emitter, amplification of a signal 
is possible. 

One method of making a junction triode is to grow a 
germanium crystal and to vary the nature of the impurity 
atoms during growth to produce three regions with the 


correct spacing. Such a crystal is then sawn into small 
pieces for fabricating triodes, the junctions being known as 
** grown junctions.” Alternatively, a method similar to 
that for germanium diodes can be used. A pellet of a 
suitable impurity metal is placed on a semi-conductor 
crystal of a certain conductivity type and the temperature 
raised. The pellet melts and dissolves some of the 
germanium to form molten alloy. By reducing the 
temperature slowly, the dissolved material is redeposited 
on the crystal, but enough impurity atoms remain in solid 
solution to alter the conductivity type. If this process is 
carried out on the opposite faces of a thin slice of ger- 
manium, two thin layers of opposite conductivity type to 
the bulk of the crystal will have been formed, giving a 
triode configuration. Junctions obtained in this way are 
called “‘ alloy junctions.” This alloy technique is being 
used in the manufacture of triodes in the laboratories, 
and the complete assembly is mounted in a hermetically 
sealed container. These experimental units can be made 
with current gains up to 100 and collector voltage ratings 
up to 25 V, and will operate at frequencies up to a few 
hundred kc/s. 

The performance of junction transistors has an upper 
frequency limit since a finite time is taken for charge 
carriers to migrate between emitter and collector. A 
higher frequency response would be expected as a result 
of a reduction in the base layer thickness, and it is found 
that a reasonable amplifier gain at 10 Mc/s is in fact obtained 


This experimental F.M. ratio 
detector incorporates two 
point-contact germanium 
diodes, which are housed 
inside the transformer 
shielding can, thus making 
a neater assembly and re- 
ducing stray radiation 
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Below left: A selection of germanium transistors, together with a germanium 

crystal diode and a silicon mixer. Centre: An experimental germanium rectifier 

developed for use with vehicle electrical systems. By virtue of its high efficiency 

the heat dissipation is low, and very small cooling fins can be used. Right: This 

weather-dependent alarm clock incorporates a_ light-sensitive germanium 

junction photocell with two point-contact transistors as amplifiers. The alarm 
only sounds if a pre-set brightness level is obtained 
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if this thickness is reduced to o-ooosin. The required 
reduction is achieved by drilling a cavity in a germanium 
wafer o-oo6in thick. The most successful method of 
machining such a cavity, using a jet of electrolyte to etch 
the germanium, has now been developed to a stage where 
the depth of cavity is controllable to within o-oootin. 
The high frequency p-n-p germanium triode using such a 
drilled wafer has essentially the same construction as the 
lower frequency device. While the junctions are also 
prepared by the alloy method, it is more important in this 
case to prevent the junction from penetrating to any 
appreciable depth into the n-type germanium. An 
indium-germanium alloy therefore replaces the pure 
indium bead used previously, and the period and tem- 
perature of firing have to be rigorously controlled. 

The performance of point contact germanium triodes 
also falls off as frequency is raised owing to the effect of 
the emitter-collector spacing. Although this is small by 
ordinary standards, smaller point spacings still are required 
to improve the high frequency response. 

A recently designed point contact germanium triode 
will oscillate at frequencies as high as 100 Mc/s. The 
problem of the close spacing required has been solved by 
using special assembly methods which allow distances as 
small as 0-0005in to be achieved. For amplifier use, point 
spacings less than 0-00075in have not so far proved useful 
because of the increasing effect of surface properties as 
spacing is reduced. This sets 10 Mc/s as a reasonable 
manufacturing limit for amplifiers incorporating these 
devices. 

Even at this early stage in the development of semi- 
conductor devices, it is already evident that their potential 
range of applications is wide. Most attention until now 
has been devoted to devices based on the electrical charac- 
teristics of semi-conducting materials, but it is likely that 
exploitation of their electromagnetic, photo-electric and 
thermo-electric properties will lead to new devices, the 
full impact of which cannot yet be foreseen. 

The main uses of the present semi-conductor devices 
are in electronic equipments where small size, light weight, 
long life, ruggedness, reliability and low power con- 
sumption are important. Much work is therefore being 
done in the design of suitable circuits for use with crystal 
valves and on the determination of the basic principles of 
their operation. 

Crystal valves are at present limited in their range of 
application by their maximum frequency of operation and 
their power output, readily available types being usable 
only up to frequencies of about 500 kc/s with output powers 
of a fraction of a watt. These limits are, however, being 
rapidly extended by improvements in design and the 
development of new types. Experimental types have 
already been established which are capable of operating up 
to 10 or 20 Mc/s as amplifiers and up to 100 Mc/s as 
oscillators, while others working in the audio frequency 
range are capable of giving several watts output. 

The most immediate and most significant of applications 
for crystal valves are likely to fall in the telecommunications 
field, where their special properties provide solutions to 
existing problems in equipment design. For example, 
crystal valves are likely in future to be found at many 
points in telephone systems; in exchanges, repeaters and 
subscribers’ equipment. Many of the circuit problems 
involved are common also to computors and calculating 
machines, so that the establishment of a sound design for 
the elementary “ bricks ” of the system will lay a founda- 
tion for a far wider range of application. 

As far as domestic radio and television receivers are con- 
cerned, the earliest use of crystal valves is likely to be in 
personal or small portable radio receivers, which will give 
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This junction transistor oscillator is incorporated experimentally in 
a telephone handset to give visual indication at the telephone 
exchange if a failure occurs in the line 


This television line amplifier incorporates two h.f. point-contact 
transistors and has a centre frequency of 5 Mc/s, a bandwidth of 
3 Mc/s, a gain of 32 db and is flat to +4 db 





performances equal to present valve receivers but will 
require only 1/10th the power. 

Owing to the wide variety of frequencies, waveforms and 
powers to be handled, the design of television receivers has 
required a large range of thermionic valve types. This 
range will probably be even greater for crystal valves, at 
their present stage of development, making any complete 
change of design to crystal valve operation unlikely for 
some time. Germanium diodes are already fulfilling a 
number of functions in present television receivers and 
other semi-conductor devices may be introduced gradually 
as they are developed for other uses. 

At the present stage of development the study of device 
application falls naturally into three stages:—(a) The 
measurement and study of the characteristics of devices 
under development in order to provide detailed information 
and specifications to users. (b) The study of the basic 
problems inherent in designing electric circuits round the 
devices. (c) The application of the devices. to actual 
equipment problems. 

This work calls for the closest possible co-operation 
between the sections devoted to applications work and 
those responsible for device development. Only in this 
way can users’ requirements exert a constant influence on 
device design and lead to the development of devices with 
the most suitable characteristics. 
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Paper Insulated Power Cables 


Changes in Revised B.S. 480 Explained 


Since it was first introduced in 1933, B.S. 480 has 
been the standard for paper insulated power cables. 
Before then paper and rubber insulated cables shared a 
common specification (B.S. 7) which is still the standard 
for rubber insulated cables. B.S. 480 : 1933 was revised 
in 1942 and has now been revised again. The latest 
edition (B.S. 480 : 1954, which was reviewed briefly on 
page 281 of last week’s issue) is in two parts, Part 1 dealing 
exclusively with lead or lead alloy sheathed cables, and 
Part 2 with aluminium sheathed cables. 

The reason for having these separate and self-contained 
parts, involving as it does a considerable amount of 
repetition, is simply that aluminium sheathed cables are 
comparatively speaking in their infancy and moreover the 
present standard deals only with swaged-down seamless 
sheaths. There are other methods of applying the 
aluminium sheath already in an advanced stage of develop- 
ment or production and these eventually will have to be 
covered by a British Standard so it is anticipated that an 
early revision of Part 2 will be necessary. 


In this article, which has been prepared by Mr. P. W. 
Cave, B.Sc., M.I.E.E., M.Am.1.E.E., of the Cable 
Makers’ Association, an outline is given of the historical 
background to the recently issued B.S. 480 : 1954 on 
paper insulated power cables. The standard and its 
implications are described in some detail in an attempt 
to measure the progress which has been made and to 
promote a better understanding of the changes introduced 


As in the case of previous editions the C.M.A. produced 
the first draft of the new standard. One important event 
occurred during the preparation of the specification, 
namely, the Commonwealth Conference on Cables held 
in London about the middle of 1953 (see Electrical Review, 
31st July, 1953, page 237). Practically all the recommenda- 
tions concerning paper cables agreed upon at that con- 
ference have been incorporated in the new standards. 
It is reasonable to anticipate therefore that they will 
meet with general approval and will be accepted throughout 
the Commonwealth, which is most desirable. 


Quality Clauses 


The new standard now contains quality clauses. 
Earlier issues were mainly dimensional and did not deal 
with the composition, quality or durability of the insulating 
material. This omission has been rectified in the current 
issue. The chemical composition of the aluminium sheath 
is specified, that of the lead sheath being dealt with by 
cross reference to B.S. 801. In similar manner the 
quality of steel tape used for armouring is specified while 
for galvanized steel wires reference is made to B.S. 1442 
and B.S. 443. Associated confirmatory tests are also 
specified where appropriate. 

The inclusion of quality clauses is a new departure for 
British Standards covering paper cables although in one 
form or another some have appeared in customers’ 
individual specifications, including Government Depart- 
ment specifications. Because of this change it is anticipated 
that the number of individual specifications will be reduced, 
and the Government Departments have taken a lead by 


312 


withdrawing G.D.E.S. 12. Part 1 of the new standard 
contains an appendix giving in tabular form the Govern- 
ment Department designations for their different types 
of cable alongside the corresponding B.S. 480 : 1954 
designation. 

Another important addition which at the moment 
appears in Part 1 only is the inclusion of 33 kV cables, 
the dimensions of which are in line with those published 
by the C.M.A. just after the last war. Because of their 
inclusion in the tables of dimensions a dielectric power- 
factor voltage test has also been added; this is applicable 
only to 33 kV cables, since dielectric losses are negligible 
at lower voltages. 


Neutral Earthed System 


Apart from these major additions a number of amend- 
ments have been made which are worthy of note and 
comment. For example, a system may now be regarded 
as a neutral earthed system when the maximum voltage 
to earth which can occur under any conditions does not 
exceed 80 per cent of the voltage between phases. 

To bring the specification into line with international 
standards, 20 deg C has been adopted as the reference 
temperature for conductor resistances and for weights. 
Previous editions used 60 deg F (15-6 deg C) so it was 
necessary to include data giving the relative density at 
this lower temperature as compared with the international 
figure based on 20 deg C. This is no longer necessary 
but no change in the quality of the copper is implied. 
The table of conversion factors has also been extended 
up to 70 deg C for convenience in calculating conductor 
resistances at operating temperatures. 

The new table of conductor resistances also clarifies the 
position concerning twin and multicore cables by giving 
a separate column of resistance figures applicable to these 
types. In former editions the permitted addition of 
2 per cent to the maximum specified resistance of the 
conductors in the case of twin and multicore cables, to 
allow for the laying up of the cores, was prescribed in the 
text but it was frequently confused with the similar 
allowance for the individual wires, except the centre wire, 
of a stranded conductor which had already been taken 
into account in the calculations of the standard resistances. 
The new method of presentation should obviate any such 
misunderstanding. 

There are now included very clear descriptions of how 
the various types of cable, both twin and multicore, are 
assembled and the direction of laying up the cores has 
now been specified as “right hand.” With regard to the 
measurement of insulation thickness the method now 
specified is entirely different from that in the old specifica- 
tion which was a summation method with an arbitrary 
allowance for compression in the case of twin and multi- 
core cables. The previous clause was never entirely 
satisfactory and was liable to misinterpretation. The new 
method prescribes that the total thickness is measured in 
one measurement, except in the case of the thicker 
insulations when it may be necessary to separate the papers 
into two or three groups. The micrometer to be used is 
described in detail. 

The old practice of increasing insulation thickness with 
conductor size for sizes in excess of 0-3 sq in on mechanical 
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grounds is now considered as technically indefensible and 
has been abandoned. In the new standard h.v. cables of 
all sizes (3-3 kV to 11 kV inclusive) in each separate voltage 
range have the same thickness of insulation. The thick- 
nesses of sheath have all been calculated on a uniform 
basis using the diameter under sheath as the parameter. 
The thinnest lead sheath specified is now o-osoin, a 
reduction of 10 mils from the 1942 issue. 

Protective coverings are now described in much more 
detail and for the first time there is a reference to the 
possible use of plastic materials in the beddings and 
servings. In fact, in Part 2, for the protection of 
aluminium sheathed cables against corrosion, it is definitely 
laid down that the serving of unarmoured cables or the 
bedding of armoured cables, must contain an impermeable 
layer or layers of rubber-like material. 

The table giving standard dimensions of bedding, 
armour and serving, is worthy of special mention. It 
differs slightly from previous issues although the differences 
are not striking, but it is the table which was agreed at 
the Commonwealth Conference as being applicable to 
both rubber and paper insulated cables. Thus an anomaly 
between the two types of cables which was technically 
unjustifiable is in process of disappearing—it should 
disappear finally when B.S. 7 is next revised. 


Routine Test Voltages 


Little modification has been made to the routine test 
voltages. A new departure, however, is that the voltage 
to be applied after the bending test is considerably higher 
than the routine test on the virgin cable except in the 
case of 22 kV and 33 kV cables. To accumulate data 
for a future revision of the standards, when it is hoped to 
lay down precise limits for the degree of damage to the 
insulation permissible after the bending test, the standard 
now requires that, after the voltage test, a foot length 
cut from the centre of the sample shall be stripped, the 
insulation examined and the results recorded. 

The practice of giving maximum and minimum diameters 
over sheath and overall has now been discontinued. It 
was never very satisfactory and instead nominal dimensions 
are now given. These should approximate quite closely 
to what will be obtained in practice although engineers 
interested in predetermining cleat sizes and _ gland 
dimensions should allow upward tolerances on the 
published figures. 

A dripping or drainage test for non-bleeding cables has 
been included; it is intended for application to cables to 
be installed vertically, but no standards are included 
because at the present time different manufacturers are 
using different constructions. The specification, however, 
states quite clearly in the foreword that when a cable is 
to be installed in a vertical (or steeply inclined) situation 
or where for any reason compliance with the drainage test 
is required, this should be stated when asking for a 
quotation or placing an order. 


New Safety Designation 


The new designation of 1,100 V for what was 660 V in 
the 1942 issue is based on the principle that the voltage 
now given at the head of each table is the maximum 
voltage for which the cables are suitable. A new require- 
ment is that all 1,100 V cables shall be identified as such 
by means of a yellow varnished paper tape applied 
longitudinally in the bedding or serving. This is intended 
as a safety measure for jointers who are about to work on 
live cables. The presence of this tape is an indication 
that the cable is a 1,100 V cable and can be opened up 
with safety. If there is no tape it means either that the 
cable is a high voltage cable or that it was installed before 
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the practice of including the tape was instituted. In other 
words it is a device which “ fails to safety.” 

A comparison between the bending test in Part 1 for 
lead sheathed cables and that in Part 2 for aluminium 
sheathed cables reveals some noteworthy differences. In 
the first place the number of cycles is different, three for 
lead sheath and two for aluminium sheath and the bending 
diameters are different not only in actual value but in the 
parameter used. In the case of lead sheathed cables this 
is the overall diameter and in the case of aluminium 
sheathed cables it is the diameter over sheath. The 
reason for these differences is simply that in the case of 
lead sheathed cables it is the insulation which is the 
limiting factor in the bending performance of the cable, 
whereas in aluminium sheathed cables it is the aluminium 
sheath. 





Medical Aspects of Fog 


THE report of a committee of departmental officers and 
expert advisers set up by the Minister of Health to marshal 
the facts of mortality and morbidity during the London 
fog of 1952 has been published. (H.M. Stationery Office, 
2s 6d). 

The fog, which lasted from 5th to 8th December, 
caused an unprecedented number of deaths—3,500 to 
4,000 above the normal average for the season. It affected 
almost entirely people already suffering from pre-existing 
respiratory or cardiac diseases, 90 per cent of whom were 
over 45 years of age. The irritants mainly responsible 
appeared to result from the combustion of coal, the principal 
being sulphur dioxide, probably reinforced by sulphur 
trioxide which dissolved as sulphuric acid in fog droplets. 
Other probable but unmeasured contaminants were 
carbon monoxide and carbon dioxide from vehicle 
exhausts. 

The primary cause of the fog was the absence of any 
atmospheric pressure gradient and an almost complete 
absence of wind, which, in association with physical and 
geographical factors, produced a temperature inversion, 
a cold layer of air at ground level being overlaid by a zone 
of warmer air. This temperature inversion not only 
prevented the dispersal of fog into the upper atmosphere 
but also allowed a high concentration of smoke and other 
atmospheric pollution to be built up. Suspended matter in 
the atmosphere provided nuclei for the deposition of 
further particles of moisture, causing greater fog density 
in urban areas. 

The report includes some particulars of notable earlier 
fogs, including those in the Meuse Valley (Belgium, 
1930) and at Donore (Pennsylvania, 1948) and numerous 
tables and appendices of statistical matter. 





South African News 


The scheme to link Adelaide (Cape) to the Border under- 
taking of the Electricity Supply Commission has been put 
into operation in part of the town. The remaining circuits 
should be connected this month. ‘“‘ Escom” is supplying 
electricity from its power station in King William’s Town to 
Alice, Fort Beaufort and Adelaide and expects to link up 
Bedford next year. It is understood that the King William’s 
Town power station will be closed when the Commission’s 
West Bank No. 2 power station in East London, designed 
for a capacity of 90,000 kW, is completed. Two 170,000 
lb/hr boilers and two 15,000 kW turbo-generators have been 
ordered. The cost of the initial installation, including civil 
works, on the revised estimate will be £2,600,000. The first 
set is scheduled to be ready by the end of the year. 
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Awmone the recent publications of the British Electrical 
and Allied Industries Research Association is a report 
which gives an economic comparison of the various means 
by which the reactive volt-amperes required at a h.v. d.c. 
invertor station can be supplied. The cost of the straight- 
forward method of shunt capacitor correction is used as a 
basis of comparison. The three methods considered, 
which would appear to cover in principle all the known 
solutions of this problem, are: series capacitors, forced 
commutation in one step and forced commutation in two 
steps. It is concluded that the best solution is obtained 
by correcting the invertor itself to unity power factor by 
the use of series capacitors and then providing the reactive 
volt-amperes required by the a.c. system by means of shunt 
capacitors. 

Each of the methods is described and the derivation of 
the quantities involved is given in detail in Report 
Ref. B/T118, “ H.V. D.C. Invertor Stations: Comparison 
of Cost of Supplying Reactive Volt-Amperes by Various 
Methods,” by Dr. Ing. F. Busemann (price 12s 6d). 

In Report Ref. G/T290, “‘ Present and Prospective Re- 
striking Voltage Conditions on the British 132 kV and 
275 kV Networks,” by L. Gosland and J. S. Vosper (price 
10s 6d) the results are given of a comprehensive survey of 
the inherent restriking voltage characteristics representative 
of all circuit breaker positions on the British 132 kV grid. 
Limiting curves for the system, both in its present and 
probable ultimate stages of development, are indicated for 
three short-circuit MVA levels (namely 1,500, 2,500 and 
3,500 MVA). An estimation is also given of the probable 
limits for 7,500 MVA substations on the proposed 275 kV 
network. 

The transient temperatures at different points of the 
dielectric of a single core cable, when a finite amount of 
heat is suddenly applied to the core, are shown in Report 
Ref. F/T179, “ Calculation of Transient Heating in the 
Dielectric of Single Core Cables,” by H. Goldenberg, 
M.Sc., A.R.C.S. (price 7s 6d), to be obtainable by means of 
a resistance capacitance ladder network analogue. For 
sufficiently few stages in this ladder network Laplace trans- 
formation is used to obtain the required transient tem- 
peratures. The process is illustrated by means of a 
comparison of the transient temperatures at equally 
spaced points in the dielectric from core to sheath for 
0-06 sq in 11 kV and 660 V single core cables in air. 

For explosive mixtures of ethylene oxide and air, ignited 
in a bronze sphere having horizontal equatorial flanges of 
o-5in radial breadth, the most incendive internal mix- 
ture is that containing 9°6 per cent of ethylene oxide 
by volume. The most readily ignitable external mixture 
contains 8-o per cent of ethylene oxide. 

With this combination of internal and external mixtures, 
the maximum experimental safe gap (m.e.s.g.) on a criterion 
of n = 20, k=o-oorin is o-orgin, and the statistical 
maximum safe gap, reassessed (s.m.s.g.r.) is 0°O123in. 
The effect of reducing the flange breadth from o-sin is to 
reduce the m.e.s.g. from 0-026in (Ref. G/T201) to o-orgin, 
i.e. by 27 per cent; and to reduce the (s.m.s.g.r.) from 





Copies of ‘the above reports are available at the prices indicated, 
from the British Electrical and Allied Industries Research 
Association, Thorncroft Manor, Dorking Road, Leatherhead, 
Surrey. 
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0-020in (Ref. G/T279) to 0-012(3)in, i.e. by 39 per cent. 
The above work is summarized in Report Ref. G/T286, 
“‘ Flameproof Electrical Apparatus: Flanged Joints, One 
Half-Inch in Radial Breadth, in Mixtures of Ethylene 
Oxide and Air,” by T. J. A. Brown, B.Sc., A.Inst.P. and 
N. Simpson (price 6s). 

Report Ref. N/T66, “ The Effects of Inclusions of 
Imperfections on Magnetization Processes in Silicon-Iron,” 
by L. F. Bates and D. H. Martin (price 6s), draws atten- 
tion to the important effects which small inclusions such 
as impurities, or small defects such as accidental or 
artificially made pits or deformations, may have on 
magnetization processes in silicon iron. Two special 
cases are discussed. In the first the inclusion is imagined 
to be wholly within a principal domain. In the second 
case a 180 deg boundary passes directly “ through” the 
inclusion. 

Report Ref. W/T28, “ The Operation of a Barn Hay 
Drying Installation,’ by P. Finn-Kelcey, A.M.I.E.E., 
A.M.I.B.A.E. (price 1§s), gives an account of experiments 
similar to those described in Ref. W/T17. It is concerned 
with observations made on the operation, under practical 
conditions on a West Midland farm, of a barn hay drying 
installation during the 1950 season. Details of individual 
hay drying operations, including labour requirements and 
running costs, are given. These are used to draw conclu- 
sions on operating costs for this type of plant in general use. 





Australian News 
From Our Own Correspondent 


IN its annual report, the Snowy Mountains Authority states 
that the pattern of electrical development is becoming 
defined. Details of the Eucumbene-Tumut development 
are given: Station T.1 will be the first generating station in 
which operation of the turbines will depend largely on 
trans-mountain diversion of water. In addition to the flow 
of the Tumut River in the valley in which the station is 
situated, water is to be conveyed by tunnels from the Snowy 
River catchment system, and from the Tooma River. 
Station T.2 will operate at a lower level but with the same 
water as T.1 and will also have supplementary supplies 
from a system of collecting aqueducts. Station T.3 will derive 
its main supplies through a tunnel from Tantangara storage, 
to be formed by a dam in the upper reaches of the Murrum- 
bidgee River. Station T.4, at a lower level, will also utilize 
the discharge from Tantangara, supplemented by the flow 
from Yarrangobilly. Station T.5 will operate with water 
which has already passed through stations T.1, T.2, T.3 
and T.4. Stations T.6 and T.7 will also be on the Tumut 
River. 

Mr. H. G. Conde, chairman of the Electricity Commission 
of New South Wales, recently stated that an exceptional 
increase in demand for electricity had followed the removal 
of all restrictions on its use last year. During the past 
twelve months the demand had increased by over 13 per 
cent, as compared with the normal rate of 8 per cent. This 
increase had meant that the power stations of the inter- 
connected system were fully taxed to meet winter demand. 
Generating capacity of the system has been increased by 
130 MW since last winter, when a maximum output of 
850 MW was achieved. 
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Voltage Stabilization 





An Electronically Stabilized A.C. Power Source 


By R. E. JENNINGS, A.M.LE.E.* 


Tue problem of stabilizing an a.c. source of supply to 
suit the diverse needs of industry has up to now been only 
partially solved. There are several types of saturated 
core constant voltage transformers which satisfy some of 
the conditions, but these generally are frequency dependent 
and any additional compensating circuit for this feature 
renders the equipment load dependent. Also there are the 
electro-mechanical type regulators depending on the 
operation of a transformer tap changing mechanism by 
an automatically controlled motor; the disadvantages of 
such circuits are the low speed of response and the 
inconvenience of moving parts. 

There are many applications in industry and com- 
munications where the disadvantages of the above circuit 
render it unsuitable. Such equipment as radar, photo- 
graphic printing, spectrometers, electronic circuits and 
instruments containing illumination references call for a 
high degree of constancy of the mains supply under all 
operating conditions. 

A demand therefore exists for a piece of static equipment 
capable of supplying a variable load with constant voltage 
irrespective of mains frequency and voltage changes. It 
is preferable for such equipment to deliver as near a 
sinusoidal voltage waveform as possible, but if any distortion 
is present then the r.m.s. value should remain constant. 

With these requirements in mind an electronically con- 
trolled transductor circuit has been designed to the follow- 
ing specification :— 





Input voltage a ee site : .. | 195-260 V 

Mains frequency... ae ‘a as ... | 40-60 c/s 

Load aie = .. | Zero to 500 VA maximum 
Output voltage ... | 230 volts + 0-25 per cent 
Speed of response ... Pre aes Re .. | 5 cycles 

Harmonic content of load voltage ae ... | Not greater than 8 per cent 
Physical size : ies eon os 10in by 10in by I4in high 
Weight 53 Ib 











*Foster Transformers, Ltd. 


Fig. | (below).—Simplified circuit of the VR/ECV voltage stabilizer 


Fig. 2 (right).—Basic circuit of the electronic control unit 
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This Type VR/ECV stabilizer is built on a steel chassis 
with ventilated cover and includes two regulating trans- 
ductors, an auto-transformer and the electronic control 
circuit. The simplified circuit is shown in Fig.1. Trans- 
ductors T, and T, are connected in series to tappings on 
transformer T;. A d.c. control winding on T, is supplied 
via a rectifier from the a.c. voltage across T, while a d.c. 
winding on T, is supplied from the electronic control 
circuit. 

The impedance of T, is determined by the current in 
its control winding and the a.c. voltage across T, will 
determine the impedance of T,. This cross feeding of 
the d.c. winding on T, ensures that the impedance of one 
will increase while the other decreases and vice versa. 
Thus a potentiometer effect is obtained at the junction of 
the a.c. windings. Transformer T, is supplied from the 
mains via this junction and the stabilized output is obtained 
from a tapping on T;. To accommodate varying mains 
supply voltage the impedances of T, and T, are controlled 
by the electronic unit so that the supply is effectively 
connected to either the high or low voltage tapping on T, 
or to any intermediate point. By using this method of 
connection it is possible to maintain a reasonable output 
voltage waveform over the whole range of input voltage 
and from zero to full load, without the use of harmonic 
suppression filters. The electronic control unit is shown 
in simplified form in Fig. 2. 

A bridge including a non-linear element in the form of 
a saturated diode V, and an amplifying triode V, form the 
basis of the voltage sensing circuit. R,, R, and R, form 
the other arms of the bridge. V, obtains its filament 
supply from a winding W, on transformer T,; thus any 
small change in output voltage from the stabilizer will 
change the filament current of V, and hence its anode 
current. This current change causes the cathode bias of 
V. to vary and results in a change of anode-cathode 
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impedance. The voltage level of the cathode of V, is 
thus changed, giving a new d.c. voltage at the outgoing 
terminals of the bridge. 

The current in the d.c. winding of T, is controlled by 
pentode valve V, the grid of which is supplied from the 
output of the bridge. W,, W., W, and W; are also wound 
on transformer T3. 

To understand the operation of the unit, consider the 
chain of events when the supply voltage increases by say 
5 per cent. Without any change in the impedance of 
T, and T, this increase would be transferred to trans- 
former T; and the output line. This would cause an 
increase in filament voltage to V, and an increase in anode 
current. The cathode resistor of V, will have a large volt 
drop thus increasing the negative bias of V.. The anode- 
cathode impedance of V, will therefore increase and the 
cathode potential of V, will become more positive, the 
grid potential remaining sensibly constant being connected 
to the pure resistance arms of the bridge. Less current 
will therefore flow in the d.c. winding of T, and the a.c. 
impedance of this transductor will rise. The a.c. imped- 
ance of T,, however, will fall owing to the increased d.c. 
in its control winding being derived from T,. Thus the 
potentiometer effect of T, and T, is such that the input 
line is connected by a lower impedance to the high voltage 
tapping of T;. This results in the 5 per cent increase in 
supply voltage being offset by the virtual change in ratio 
of transformer T3. 

The amount of variation required in the output voltage 
to cause sufficient change in the impedances of T, and T, 
must of course be very small, and is in fact no more than 
o'5 per cent for the complete range of input voltage from 
+ 13 per cent to — 15 per cent of nominal. Fine adjust- 
ment of the voltage level can be obtained by varying the 
preset resistance in series with the filament of V,, while 
steps of 10 volt adjustment could be obtained by connecting 
a tapped winding in series addition or opposition with the 
output line covering a range from 210-250 volts. 


Characteristics 

The 500 VA stabilizer has been designed for a mains 
voltage fluctuation of + 13 per cent to — I§ per cent, 
and the constancy of the output voltage for this change is 
+ 0-25 per cent. With load variations from zero to full 
load at unity power factor the output voltage will vary in 
level only by a further 0-5 per cent, the constancy remain- 
ing the same for the input voltage variation. The unit is 
virtually independent of supply frequency and can be used 
on any nominal frequency between 40 and 60 c/s with- 
out readjustment. 

The table below shows the harmonic analysis of the 
output voltage when the unit is supplying no load and full 
load at unity power factor. It will be seen that at full 
load the total harmonic content does not exceed 8 per cent. 
It must be explained that with harmonic currents intro- 
duced by non-linear loads the voltage waveform will be 
distorted. The time of recovery of the normal output 
voltage when full load is switched on is about 2 cycles. 





| | | 
3rd | Sth | 7th | 9th | Total 
per cent per cent per cent per cent per cen 
Nodoad( ic. fs. coieies. |) 2:7" | Sos = {ako 


Full load at unity power factor ... 7-4 2:2 | 0-45 | . 77 





As the equipment includes hot cathode valves, there will 
obviously be a slight delay in the valves performing their 
function when first switched on from cold. This delay is 
about 25 sec with the minimum supply voltage. The 
circuit has been arranged, however, so that during this 
heating up period the output voltage will always be below 
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Fig. 3.—General view of the interior of the VR/ECV stabilizer 


the nominal value. This is achieved by the d.c. winding 
on T, being energized before that of T.,, hence the input 
line will be effectively connected to the high voltage 
tapping on T, giving the highest step down ratio. 

Since the output voltage is controlled by the filament 
voltage of the saturated diode the level will be unaltered 
by the type of loading. The main effect of the low power 
factor load will be felt, however, at the low extreme of 
input voltage range. At this point the reactive drop down 
T, will be more in phase with the output voltage and thus 
a higher input voltage will be required to maintain the 
same nominal output voltage. Therefore the minimum 
permissible input voltage with low power factor loads will 
be slightly higher than for unity power factor loads, typical 
figures being given below. 





Load P.F, | Input voltage range, 
per cent 

Full Unity = 15 to + 13 

Full 0:9 lag —Ilto+ 17 

Full 0-8 lag — 9to+ 19 

Half Unity } — IS5to + 13 

Half 0-9 lag | — ISto + 13 

Half | 0-8 lag | — ISto + 13 











The efficiency of the VR/ECV at various unity power 
factor loads is given in the table below, together with input 
currents for the range of supply voltages. 





| ane 250 VA | 500 VA 
Load i Mag. I. &. Eff. __Mas.! Ae Ef. Mag. I. 
; — i: % peace 
+ 13 per cent | 0-44 | 82 1-37 |e 86'0 | 2:70 
Normal 230 V | - | 063 | 815 | 163 | 845 | 315 
— 15 per cent - | O61 | 805 | 1:84 | 835 | 3-40 
| | 











It is possible to apply temporary overloads to the unit, 
the only limitations being the temperature rise of the 
windings and the minimum supply voltage permissible. 
The lowest supply voltage at which the VR/ECV will 
effectively stabilize the output voltage will be somewhat 
higher than the — 15 per cent limit at full load. A 20 per 
cent overload would cause a drop of approximately 0-5 per 


.cent at the minimum supply voltage. 
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Tue selection of oil, compound, or air for the insulation 
of the main current-carrying components in switchgear 
can affect both electrical and mechanical reliability, size 
of equipment, fire risk, and cost. Compressed air can be 
used as the main insulation medium, but this introduces 
many special difficulties and is not in general use for this 
purpose at the present time. The selection of oil, air, or 
compressed air as interrupting media may have an equally 
radical effect, in addition to the above factors, on the 
short-circuit performance. The subject is, therefore, 
complex; and, for clarity, it is discussed in the follow- 
ing pages firstly from the functional aspect; thereafter 
consideration is given to equipment 
conveniently segregated into voltage 


From an insulation aspect, the main 
risk to be avoided is that of moisture 
absorption by solid insulation; any 
design which assists in avoiding this is 
worth consideration. The extensive 
use of porcelain, the least hygroscopic 
of insulators, has, therefore, advan- 
tages, provided these are not offset 
by mechanical weakness for the duty 
they perform for porcelain possesses 
little resilience. Oil immersion of 
fibre-base insulating materials 
gives protection from moisture and 
is advantageous, though this may be 
offset by risk of deposition of carbon due to arcing under oil. 

Transformer oil is a good interrupting medium. When 
acted on by an arc, hydrogen is released; this gas possesses 
excellent deionizing properties, and quite simple oil- 
immersed contact systems can provide reliable operation 
at low voltages. By adding arc-control devices, the 
pressures produced in the fluid, as the result of gas 
generated by the arc itself, can be localized; in addition, 
oil and gas flow can be directed effectively so as to increase 
the deionizing and displacement effects, thus bringing 
about improvement in the arc-interrupting process. With 
self-blast arc-control oil-immersed devices, therefore, 
relatively short arc lengths are possible, even at high 
voltages, and the arc energies released can be kept within 
reasonable limits. 

Air at normal atmospheric pressure is not inherently a 
good interrupting medium above 110 V. Breakers 
employing air and self-blast action require relatively long 
arc lengths and large arc chutes; these designs thus tend 
to increase the ease of interruption, more especially in 
their higher voltage ranges, by a process of power factor 
modification, which results from the resistance introduced 
into the circuit by the arc itself. At low voltages this 
process operates satisfactorily, and excellent performance 
can be obtained, but difficulties appear and increase 
rapidly as voltage is raised. 

Compressed air possesses dielectric properties equivalent 
to that of oil but, as an interrupting medium, it possesses 
the additional and important advantage of reduced inertia 
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Switchgear Design 


groups This article, written at our re- 

quest, attempts to assess the ad- 
vantages and disadvantages of 
oil, air, and compressed air as 
media for the insulating anc 
interrupting functions required 
in circuit breakers and switch- 
gear installations, and an 
opinion is given as to the 
overall merits of these media 
for the different classes of cir- 
cuit breaker in which they can 
be employed, over the operating 

ranges of 400 V to 400 kV 






A Review of the Applications of Oil, Air and Compressed Air 


By C. H. FLURSCHEIM, B.A., M.LE.E., Mem.A.LE.E.* 


and increased resilience, as compared with oil. Compressed 
air, stored in receivers, is available immediately the blast 
valves are opened and, because full-pressure dielectric 
strength and interrupting ability are available independently 
of current, compressed air offers advantages as an inter- 
rupting medium especially where high speeds are required 
in conjunction with consistency of operation. The gas- 
flow surge effects produced by heavy currents are limited 
by low inertia, and the shock pressures that can be 
produced in liquid-filled chambers by restrike current 
surges are eliminated on account of the resilient qualities 
of compressed air. Interrupting characteristics closely 
approaching ideal performance are 
possible. 

The medium used also requires 
consideration in its bearing on the 
safety of maintenance and operating 
staff and in its bearing on fire risk. 
It will be generally accepted that 
fully-enclosed metalclad equipment, 
with comprehensive mechanical inter- 
locking, offers the best security to the 
operating staff against accidental con- 
tact with live conductors. As oil and 
compound-immersed insulation makes 
possible the use of fully metalclad 
equipment up to 66 kV with the 
maximum economy in dimensions, this 
consideration favours its use. On the 
other hand, the risk of severe fire or explosion is greater 
in an oil breaker than in the equivalent air breaker. The 
incidence of such oil explosions with modern equipment 
has, however, become very rare, and the consequences can 
be limited by proper segregation of equipment. Oil fire 
risk is not, therefore, normally a determining factor. The 
mere use of air insulation cannot be expected to eliminate 
fire risk; on the contrary, it is probable that there are 
proportionately more minor fires with this type, because 
of the increased risk of dielectric failure; but the severity 
of any incident is reduced. Segregation of equipment 
becomes, therefore, less important. 


Indoor Equipment 


In the 440 V to 3-3 kV range of indoor equipment both 
oil-immersed and air-break circuit breakers have to be 
considered. In general, these are both used in conjunction 
with air insulation for the remainder of the switchgear. 
The 440 V end of this range will be considered first. 

Except within the arc-interrupting component, the 
selection of medium has little significance at 440 V from 
the point of view of dielectric reliability, because a large 
ratio of creepage distance to working voltage can be 
provided. The conventional plain-break oil circuit breaker 
is simple and adequate and has afforded good service over 
half a century. The interruption of small fault powers 
of the order of 25 MVA presents no real difficulty, but the 





* Metropolitan-Vickers Electrical Co., Ltd. 

















small oil tanks and large arc currents of the order of 
30,000 A result in considerable deterioration of the contact 
system and of the oil, and also in the generation of a 
considerable volume of gas. Such breakers, therefore, 
require maintenance after short-circuit operation, and 
also after repeated load switching, in order to maintain 
the current-carrying capacity of the contacts and the 
dielectric properties of the oil. 

Interruption in air in enclosed arc chutes affords an 
effective alternative, for at these voltages both arc chute 
and contact deterioration can be restricted by rapid 
movement of the arc roots, and the energy liberated within 
the chutes can be kept within easily controllable limits. 
Air-break circuit breakers can, therefore, carry out a larger 
number of short-circuit and load-switching operations 
without maintenance. The increased dimensions required 
to accommodate arc chutes tends to make air-break circuit 
breakers larger than their oil equivalent, except when 
very heavy normal-load currents are to be carried. The 
need for additional space can be offset by mounting several 
440 V air breakers above one another in a single cubicle; 
this is not acceptable with oil circuit breakers because of 
the difficulty of removing tanks, and because of the risk 
of oil splashing from higher units on to lower equipment. 
The resultant air-break switchboard is, therefore, often 
smaller than its oil-break equivalent. 

The increased number of components required in an 
air-break circuit breaker tends to increase the cost of the 
smaller current ratings as compared with oil breakers. 
Thus at 440 V, although both types are satisfactory, the 
air-break unit is more suitable for frequent and heavy-duty 
service such as may be encountered in power station 
auxiliaries or important industrial load centres. The oil 
equipment is adequate for less important installations 
where operation is infrequent, especially if initial cost 
savings can be realized without subsequent excessive 
maintenance charges. 

At 3 kV the problem has changed in degree, but not in 
quality, from that at 440 V. Insulation clearances, easily 
obtained at 440 V, now become limiting factors throughout 
an air-break design, and the size of air-break switchboards 
tends to exceed that of oil breakers at all ratings; double 
tier designs are no longer practicable. At 3 kV, however, 
insulation security still presents no serious problems with 
either air or oil. 

Reliable short-circuit performance of oil breakers at 


Metalclad 33 kV 750 MVA board with all insulation, including isolation and busbar selection, permanently under oil 








Typical modern 440 V 25 MVA double tier air-break unit 


this voltage requires the use of arc-control devices, if 
consistent performance is to be maintained with ratings 
of the order of 150 MVA. At this MVA rating the air 
breaker still affords excellent interruption, although 
increased precautions become essential in disposing of 
ionized gases. The relative position as regards main- 
tenance and application remains essentially unaltered. 
Thus again the demarcation between the two types depends 
on the severity of duty, air-break gear being justified for 
important installations where reduced maintenance and 
the reduced need for fire segregation can offset the increased 
initial cost usually involved. 

Considering 6-6/66 kV indoor equipment, we find that as 
the voltage rises a radical change in the relative merits of 
the different types becomes apparent. The performance of 
self-blast oil breakers fitted with arc-control devices 
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improves towards an optimum, because the rise in system 
voltage is accompanied by a fall in the rated short-circuit 
current associated with the more usual MVA ratings to 
a level happily accommodated by simple arc-control 
devices. At the same time, for dielectric reasons, the oil 
volume needed around the contacts is increased, so that 
the difficulties of disposing of ionized gases is small, and 
the relative contamination of the oil by carbon is reduced, 
as also is the risk of tracking of the circuit breaker 
insulation. The whole trend of dimensions, forces, 
clearances and duties in this voltage range leads to well 
balanced oil circuit breaker designs. 

When voltage increases, oil or compound-immersed metal- 
clad type equipments save relatively greater space as com- 
pared with open-type air-insulated gear, and the value of 
the positive mechanical interlocking features which they pro- 
vide, as compared with cubicle gear, becomes more evident. 

The dielectric situation also 
improves with increasing voltage, 
for it becomes possible economic- 
ally to place all non-ceramic 
insulation, at the higher voltages of 
33 kV or 66 kV, entirely under oil 
at all times, thus insuring bushings 
against deterioration due to mois- 
ture absorption. 

The air circuit breaker at 6-6 kV 
to 11 kV becomes very elaborate; 
the arc energies released in the arc 
chutes by power-factor correction 
methods of interruption is so great 
that elimination of flashover within 
the equipment, due to ionized gases, 
becomes an increasingly difficult 
problem. At the same time, the 
actual interrupting performance of 
air-break arc chutes tends to 


breakers, however, possess the disadvantages of the air- 
break type with regard to space, exposed non-ceramic 
insulation, interlocking facilities, and cost; to these must 
be added the complication of compressor gear, which can 
be justified only by special service requirements. 


Outdoor Gear 


In the range 11 kV to 66 kV with outdoor gear the 
balanced proportions and properties of oil-immersed 
circuit breakers make available simple and reliable con- 
structions affording adequate interrupting ability. The 
whole of the non-ceramic insulation can be oil immersed, 
and relatively large clearances can be provided to counter 
the effects of moisture absorption in the oil itself. Pro- 
vided the ratio of oil volume to carbon generated is kept 
high, the risks associated with tracking in damp oil can 
be kept within reasonable limits. The improvement in 


me 
Al 
mnt 
al 
cm 
ne 
a 





deteriorate until a practical limit is 
reached, with present technique, 
around 1§ kV. The dielectric 
situation in the air-break design 
also deteriorates as the stress level 
of air-insulated non-ceramic insula- 
tion is raised. Such circuit 
breakers contain, unavoidably, large areas of stressed fibre- 
base insulation associated with arc chutes, their supports, 
and operating rods, and the risk, therefore, of dielectric 
deterioration is increased. 

In the range of voltages 6-6 to 66 kV the oil-immersed 
metalclad designs reach an optimum of mechanical dielectric 
and short-circuit reliability, whereas the air breakers 
deteriorate from a favourable situation at 3:3 kV to a 
relatively unfavourable situation at 11 kV. The air-break 
types do not warrant consideration above this voltage, 
but possess in the 6-6 to 11 kV range two virtues, arising 
from the reduced risk of consequential damage in the 
event of fire and, owing to the nature of the arc chutes, from 
the ability to interrupt larger numbers of load switching 
duties without maintenance. Where these two features 
predominate in importance, there may still prove to be a 
limited field for air-break designs even up to 11 kV, despite 
other technical disadvantages, if the greatly increased size 
and cost can be considered as acceptable. 

It is in this voltage range (6-6 to 66 kV) that compressed- 
air air-blast circuit breakers first merit consideration. The 
special characteristics of this type which make them of 
interest in this field are their ability to carry out a very 
large number of switching operations without maintenance 
due to the short arc duration they achieve; and 
the reduced consequences of fire risk. Indoor air-blast 
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Modern air-blast 275 kV circuit breaker, affording 3 cycle interruption at 7,500 MVA 


performance theoretically possible with air-blast breakers 
provides, however, little real additional advantage to offset 
compressor-plant complication and cost; for the network 
conditions are not such as to require the ideal characteristics 
air-blast breakers can afford. 

Passing now to 110 kV to 400 kV outdoor gear, as network 
voltage rises the performance required from circuit 
breakers becomes more onerous. Short-circuit capacity 
increases continuously and rapidly; this is a situation 
which does not arise at the lower voltages to the same 
extent. At 11/33 kV the usual MVA ratings required have 
risen by something like 50 per cent in 20 years; whereas 
at 132/275 kV these levels have risen 300 per cent in the 
same period. 

The need for stability necessitates high-speed inter- 
ruption and high-speed reclosing, neither of which have 
much significance at lower voltages. The difficulties 
associated with disconnection of long open-ended trans- 
mission lines without producing overvoltages is increased 
as voltage rises. At the same time the permissible over- 
voltage, expressed as a ratio to the working voltage, is 
reduced, because of the falling trend in ratio of impulse 
to 50 cycle levels. The need for ideal performance in 
terms of these duties becomes, therefore, increasingly 
important. 

The modern oil circuit breaker can still meet essential 
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network requirements at these voltages. The air-blast type 
has, however, been developed intensively in recent years 
and can now offer shorter arc duration, less contact 
deterioration, and restrike-free capacitance switching. In 
addition deterioration of performance on high-speed re- 
closing duty is eliminated; such deterioration may result 
from residual gas problems in oil breakers. Air-blast breaker 
operation can, therefore, approach more closely to the ideal 
perfermance than is practicable with self-blast oil breakers. 

The risks associated with oil contamination by carbon 
and moisture in the circuit breaker tank persist in the case 
of the high voltage oil breaker, but can be kept within 
acceptable limits by the use of large oil volumes. Such 
risks are, however, eliminated by the use of sealed oil-filled 
chambers or by the use of ceramic insulation of the type 
used in separately mounted current transformers and air- 
blast circuit breakers. 

As system voltage rises, the need for the performance 
possible with air-blast circuit breakers becomes, therefore, 
more urgent. At the same time the relative complication 
of the two types of installation becomes more comparable, 
for at the highest voltages the oil circuit breaker tends to 
lose some of the inherent simplicity existing at lower 
voltages. At the same time, the compressor gear required 
with air-blast breakers becomes a smaller fraction of the 
total plant required. 

The oil circuit breaker in this field is, therefore, especially 


suited to the smaller substations and to the lighter duties, 
whereas the air-blast installation appears to the best 
advantage in larger installations and for severe duties 
measured in terms of MVA, frequency of operation, 
and ability to cope with overvoltage problems. The 
advantages possessed by the air-blast breaker increase as 
voltage rises above 132 kV. 


Summary 

There is no finality in selection of types of switchgear, 
but there is little doubt that the long-established oil 
circuit breaker is still the most flexible basic type, offering 
the possibility of satisfactory performance over the full 
range of 400 V to 400 kV. The newer types of air and 
air-blast construction, after an initial period of teething 
difficulties, are, however, establishing themselves as pre- 
eminent, more especially for arduous duties at the extremes 
of voltage range for which they are particularly suited. 
The extent to which they will supersede oil breakers will, 
no doubt, be a matter for technical competition and 
economics to determine in the coming years. In the 
short period since the war, into which most of the 
development of the newer types has been concentrated, 
an indication of future trends may be found in the extent 
to which air-break gear has established itself for service 
at 3 kV and below, and air-blast gear for service at 132 kV 
and higher voltages. 





Multi-Tier Cubicle Motor Control Installation 


FOR the two new works of the Associated Ethyl Co., Ltd., 
now being commissioned at Amlwch and Ellesmere Port for 
the production of tetraethyl lead anti-knock compounds, the 
General Electric Co., Ltd., was entrusted with the contract 
for the whole of the 415 V motor control gear to be installed 
in switchrooms in non-hazardous areas. Over fifty multi- 
tier cubicle switchboards, controlling more than a thousand 
circuits, have been supplied, most of the units involved 
being used for the control of motors ranging from } h.p. to 
200 h.p. The great majority of these machines are of the 


A section of one of the multi-tier cubicle contactor boards installed 
at the new works of the Associated Ethyl Co., Ltd. 
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s.c. type, employing direct-to-line contactor starters. 
Three standard sizes of contactors are employed, namely, 
75 A, 150 Aand 300 A. Off-load isolators are provided for 
all starters and, in a number of cases, fused switches for 
feeder control have been incorporated in the switchboards. 

The cubicles, which are of pressed steel construction such 
that no supporting framework is necessary, consist either of 
single panels of the full height of the board or of smaller 
panels mounted in tiers. This arrangement allows units of 
various types, covering a wide range of ratings, to be assembled 
to form complete switchboards of uniform and pleasing 
appearance. Each cubicle is divided vertically into a front 
and arearcompartment. Solid side panels between adjacent 
cubicles are fitted only to the front compartments in which 
the contactors, relays, fuses and other components which 
may require attention are mounted on Sindanyo panels. 
The rear compartments, which house the busbars, incoming 
and outgoing cables, current and voltage transformers, are 
fitted with skeleton side panels thus allowing continuity of 
interconnections. The front of each individual compartment 
is closed by a hinged, sheet steel door fitted with a lever 
type handle, while access to the rear compartments is 
provided by doors extending over the full height of the 
cubicles. These rear doors, which may be lifted off their 
hinges if required, are fitted with recessed latches arranged 
for carriage key operation. The enclosure of all panels is 
completely dustproof. The cubicles are stove enamelled, 
the interior finish being white and the exterior eau- 
de-nil. 

Overload protection for motors up to 30 h.p. is afforded 
by hand-reset thermal overload relays, while for machines 
of higher ratings, P. & B. Golds’ thermal relays are employed 
and are flush-mounted on the front doors of the panels. 
H.r.c. fuses, bolted on to the contactor panels, provide 
back-up protection. | Sequence control is employed for a 
small number of machines, and, in these cases, a hand/ 
sequence changeover switch is provided. Each 75 A unit 
in the four-tier arrangement is provided with a 60 A off-load 
isolator which is mounted in the same compartment as its 
associated contactor. 
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2Ist National Radio Show 


Receivers Designed for Alternative T.V. Programmes and V.H.F. Sound 


By W. E. MILLER, M.A., M.Brit.IR.E. 


Tus year’s National Radio Exhibition, which opened 
at Earls Court, London, on Wednesday, and continues 
until 4th September, is the twenty-first of the series. This 
fact is emphasized in the decoration of the hall, and a 
special effort has been made by the organizing body, the 
Radio Industry Council, to attract an even greater public 
attendance than in any of the series of shows so far. Last 
year 304,000 attended. 

Although exhibitions of radio apparatus were held as 
early as 1921, the first national show was at Olympia 
in 1926. The shows continued annually until 1939, 
when the outbreak of war, just as that year’s show opened, 
forced the radio industry to turn over to wartime activities. 
Its brilliant achievements in communications, fire control 
and radar, to mention only three, are now history, but 
they eventually proved to be one of the most important 
factors leading to the final victory. 

In 1947 the radio shows were resumed, and with a 
break of one year only have continued ever since, though 
with the change of venue from Olympia to Earls Court 
for the last three. This year the whole of the ground 
and first floors of Earls Court are occupied, the main 
commercial exhibits being on the ground floor, with the 
B.B.C. and the Services exhibits above. 

The organizers claim that this year the Show stages 
the world’s largest television demonstration ever held. 
The B.B.C. will transmit over fifty sound and vision 
programmes from Earls Court in the ten days of the 
Show, and some 400 receivers will be in operation con- 
tinuously on closed circuit transmissions. The likelihood 
of an alternative T.V. programme being available in 
about a year has resulted in the design of receivers which 
will operate on the new frequency band (Band III), and 
for the first time an alternative T.V. signal on one of the 
channels in Band III is available to enable sets with the 
extra facility to be demonstrated. 

The B.B.C. again have a large sound and vision 
studio, while the smaller studio of the Radio Industry 
Council is also in almost continuous use. A new develop- 
ment at the Show, however, is a large turfed arena, con- 





Above—Left: One of the new English Electric table television receivers: It has a 
rectangular 17in tube, and tunes to Bands | and Ill. Above—Right: Philips show this |4in 
table television receiver, the 1446 U. The central knob controls the multi-programme tuner 
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structed for the B.B.C., in which they are demonstrating 
and transmitting programmes of the “ outside broadcast ” 
type. Stands for 1,000 persons have been built to enable 
the public to see not only the O.B. programmes, but the 
techniques they involve. B 

The Royal Navy, the Army and the Royal Air Force 
have large areas on the first floor, where they are showing 
the large extent to which electronics enter into the work 
of the Services. One outstanding exhibit is a demonstra- 
tion of underwater television, in a large tank on the 
ground floor, controlled from the Royal Navy stand on 
the first floor. The Army is also demonstrating how 
television could be used during operations, to transmit 
pictures from forward areas back to headquarters. The 
R.A.F. show a jet aircraft cockpit in which visitors can 
experience the sensations of high speed flight and the use 
of radar for landing in bad visibility; there is also a 
representation of a typical meteorological office, complete 
with instruments, including a radio sonde for atmospheric 
measurements and a direction finder for locating distant 
thunderstorms. 

Many interesting electronic exhibits, apart from those 
on the trade stands, have been arranged as a further 
attraction to visitors. They are displayed in four main 
areas, two on the ground floor and two on the first floor, 
and indicate a few of the many applications of electronics 
to industrial and scientific work. They include such 
items as electronic watch timers, tyre tester, stroboscopes, 
nucleonic tracing equipment, echo sounders, sorting 
machines, analogue computer, flying-spot microscope, 
air/sea rescue equipment, radio controlled models and a 
few amusing “toys” such as a disappearing gold ball 
and a demonstration of electronic levitation in which an 
r.f. heater is used. The B.B.C. have, in addition to their 
studio and arena, a large stand on which they are 


Right: An example of a 

console TV receiver in a 

contemporary style of 

cabinet. It is model 

BT8640, shown by the 
GEC. 
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An all-dry battery re- 
ceiver of advanced 
specification. In one of 
its versions it incorpor- 
ates an F.M. band. Known 
as the Sky Monarch, it 
is shown by Ever Ready 


One of the new radio 

receivers which incorpor- 

ates provision for the 

reception of the forth- 

coming frequency-modu- 

lated transmission. It is 
the Ekco A239 





This Marconiphone 
TARG39A is an ex- 
ample of a table 
radiogram, fitted with 
an automatic record 
changer 








showing many aspects of radio and television broadcasting. 

There are about 110 trade exhibitors at the Show, 
and many of them are occupying demonstration rooms 
as well as display stands. Manufacturers of receivers 
number 40, of which 37 make television as well as radio 
sets. Altogether about 250 different television sets are 
to be seen, and roughly the same number of radio receivers 
and radiograms. 

Apart from receivers, such products as aerials for 
radio and T.V., measuring and service equipment, valves 
and cathode ray tubes, amplifiers, gramophone pick-ups, 
record changers and turntables, loudspeakers, tape 
recorders, batteries and components are on view. One 
firm specializing in solder has a small factory assembly 
line in operation showing the wiring and soldering of 
a television unit by one of the well-known receiver 
manufacturers. 

Dealing first with the television receivers exhibited, it 
is always of interest to note the relative popularity of the 
various tube sizes. Last year it was recorded that the 
17in rectangular tube (i.e., measuring 17in diagonally 
from corner to corner) was used in 35 per cent of the sets 
on view, witht the 14in rectangular tube in 27 per cent and 
the 12in circular tube in 12 per cent. This year the 
figures are, respectively, 48 per cent, 28 per cent and 5 
per cent. Thus the 17in tube is increasing its lead at 
the expense of the 12in type, and other less important 
sizes, such as the 16in and 15$in circular types, which 
together only account for 5 per cent. As far as can be 
ascertained, the gin and r1oin tubes are no longer used in 
any receiver on view. This year there is one set only 
with a 21in tube, though one tube manufacturer is exhibit- 
ing an even larger size. Projection receivers at the Show 
have increased in number this year, but they are mainly 
non-domestic models with screens 4ft by 3ft or larger. 
Most manufacturers use direct view tubes in their home 
models, with only two or three exceptions. 

The television tubes on view show little change in 
design, the main causes of short life in early models 
having now been eliminated. Tube manufacturers have 
had to perfect mass production techniques to cope with 
the ever-increasing demands of the receiver manufacturers, 
and having achieved a satisfactory design, have concen- 
trated on producing the tubes in large numbers. Detail 
improvements continue to be made, however, with the 
result that tube life is now considerably increased, com- 
pared with that of the early post-war models. One 
manufacturer shows a tube incorporating a focusing 
electrode in the gun assembly, which eliminates the need 
for external focusing magnets, and provides ‘“‘ automatic ” 
focusing. It is already in use in a few receivers. 

The main change in the circuitry of television receivers 
this year is the provision of means for the reception of 
the forthcoming alternative transmissions on Band III, 
in the 200 Mc's region. In the majority of cases the 
manufacturer is giving the customer the choice of two 
alternatives—to buy a set fitted with a multi-channel 
tuner or one which can at present receive only the existing 
transmissions, but which can be quickly and easily altered 





Above: One of Ferranti’s outstanding models—the 1045 high-fidelity auto-radiogram. It employs two loudspeakers in a specially designed 
acoustic enclosure. Right: One of the several clock radios at the Show is this H.M.V. 1127, exhibited by the Gramophone Co., Ltd. 
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to receive the Band III transmissions as well, 
when they become available in the area in 
which the set is to be used. The alteration is 
performed by the purchase and fitting of a 
convertor unit, and provision is made for this 
in the Band I models. The cost of the con- 
vertor is of the order of 6 guineas. Receivers 
already containing the multi-station tuning 
facility are dearer than the Band I models by 
about the same amount. 

In many cases a pre-tuned 12, 13 or 14 
position switched tuner is used, while in others 
one Band I and two Band III channels are pre- 
tuned and can be switched into operation. In 
the latter case, provision is made for changing 
the channels by means of coil “ biscuits,” or 
otherwise should that be necessary. In yet 
another form, the Band I channel is pre- 
tuned, but continuous tuning is arranged for 
Band III. It must be borne in mind that as 
no actual transmissions are yet available, and 
are not likely to be for a year, it is not 
possible to compare the efficacy of these 
methods, though the manufacturers have 
naturally had recourse to test signals gener- 
ated in their laboratories. 

As in most cases a special Band III aerial will 
be needed for the new transmissions, the aerial 
manufacturers are exhibiting tentative designs, but here 
again it is difficult to forecast the type likely to be most 
effective under given conditions. Some experience has 
been gained by those manufacturers who have had export 
models for similar frequencies for sale overseas. One 
interesting type is a “ skeleton slot ” aerial, in which the 
normal slot aerial, consisting of a rectangular aperture in 
a metallic sheet, has had the sheet cut away until all that 
is left is a rectangular frame, which is said to operate very 
satisfactorily. 

The various television circuit improvements noted last 
year, which included “ flywheel” synchronization, anti- 
fading and anti-flutter devices, are now in almost general 
usage. It is now very rare to find a receiver which fails 
to interlace correctly, while picture detail is considerably 
improved compared with the average receiver of two or 
three years ago. In general, modern sets are much 
more foolproof than they were, and the subsidiary controls, 
such as line and frame hold, picture width and height, 
and focus, rarely need adjustment. It is too soon to say 
whether this will still be true when the alternative trans- 
missions are available. 

No great change has taken place in the prices of television 
sets this year. A 14in table model is still in the 60-70 
guinea range, while the 17in table sets cost 70-80 guineas, 
inclusive of purchase tax. In all cases the inclusion of 
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Left: Among the numerous tape recorders on view is this Simon Sound portable, the SP/I, which incor- 
Right : Attache-case portables are still popular ‘receivers. 
model, the BM90, operates from mains or self-contained batteries 


porates numerous facilities. 
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A domestic large screen projection TV receiver in use. It is the Telemax 
CTI, and the receiver and projector cabinet becomes a coffee table when 


not in use 


Band III facilities increases these prices by 5 or 6 guineas. 
Although prices have not been cut, quality of construction, 
and particularly of the cabinet work, has improved. 

As far as radio receivers and radiogramophones are 
concerned, there is in general little change in design, 
though alterations in cabinet styling continue. On the 
whole, the quality of the cabinet work is now excellent, 
difficulties in the way of obtaining choice woods just after 
the war having now disappeared. Plastic cabinets, mainly 
used in the smaller table receivers, are also of first class 
quality. In wooden cabinet models there is a decided 
tendency towards the rather 
severe and unornamented style 
which is labelled “ contem- 


porary.” 
An innovation in radio re- 
ceivers which is shown by 


about a dozen firms is the in- 
clusion in one model of the 








A J Beam television aerial array, 

showing a ‘‘ skeleton slot’’ type for 

Band I/l reception below the normal 
Band | aerial 


















This new Pilot 

















range of facilities for reception of the forthcoming B.B.C. 

sound transmissions in the very high frequency 
band around 90 Mc/s. These transmissions will be 
frequency-modulated, as distinct from the existing ampli- 
tude-modulated transmissions on the medium and long 
waves, and therefore require changes in circuitry in 
addition to tuning facilities for the higher frequencies 
involved. A special type of demodulator (or detector) 
circuit is involved, together with an amplitude limiter 
stage, while all the tuning circuits, including those in the 
intermediate frequency stages, must be capable of accepting 
a wider frequency band than is necessary in the existing 
A.M. transmissions. The new B.B.C. transmissions are 
intended to supplement the present ones, and will contain 
the same programmes. They will provide a good signal 
in areas at present badly served, and will also present 
the opportunity for high fidelity, interference-free reception 
in all districts served. F.M. transmissions have existed 
in America for many years, and on the Continent since 
the war. It is expected that they will encourage a large 
sale of suitable receivers in this country. First trans- 
missions are expected in about six months’ time, though 
the experimental station at Wrotham, Kent, has been 
operating for several years. The receivers incorporating 
F.M. facilities at the Show are by way of being prototypes, 
but they indicate the lines on which development will 
take place. 

For use in F.M. receivers, and also in the Band III 
sections of television sets, specialized valves have been 
designed and are in production. They are exhibited by 
most of the valve manufacturers at the Show. 

Several set makers at the Show include a “ clock radio ” 
in their range. These sets are small bedside types incor- 
porating an electric clock, which switches the set on and 
off at pre-set times and also provides alarm facilities. In 
addition, some of the models also switch on a small power 
outlet for a bedside light, electric kettle or tea-maker. 
The clock-radio idea is not new, but at least three large 
firms have revived it this year. 

An interesting point to be noted in some of the smaller 
radio sets on view is that the conventional frame aerial 
is replaced by a ferrite (ceramic-iron) rod which acts as 
an efficient signal collector, and also has directional 
properties. 

Generally speaking, radiogramophones show little change 


this year. They are practically all three-speed models, 
and most are equipped with record changers. All use 
lightweight pick-ups either of the “turnover” type for 


ordinary and long-playing records, or having interchange- 
able heads. Table radiogramophones appear to be 
increasing in number, as do small record playing units, 
either with self-contained amplifiers, or for use with the 
audio-frequency amplifying section of an existing radio 
receiver. 

Tape recorders and reproducers are gaining in popularity, 
and although some that are available are not exhibited 
at the Show, there is still a good selection to be seen. 
They range from fairly simple domestic types to professional 
models with specialized facilities. The recent announce- 
ment that a large group of record companies intend to 
market records of musical works on tape is a sign that the 
reproduction of music from tape, rather than disc, is 
growing in popularity. Nevertheless, it will be many 
years before this becomes really significant, and meanwhile 
the long-playing discs, with modern reproducers, offer 
very high quality results. Three large concerns at the 
Show are placing special emphasis on their long-playing 
records, while on many stands equipment for high quality 
reproduction is to be seen. 
This equipment includes amplifiers (usually provided 
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with pre-amplifiers incorporating response correction for 
various types of records), pick-ups, motors and loud- 
speakers. Although the motors fitted to record changers 
and record players are considerably improved in quality, 
and provide an adequate performance, the real high- 
fidelity enthusiast often prefers what is known as the 
“transcription ” type of motor, driving a heavy, balanced 
turntable, in which many precautions have been taken to 
eliminate motor rumble or other unwanted effects. Several 
motors of this type are on view. 

Loudspeakers for high fidelity reproduction are now 
made by most firms specializing in this type of equipment, 
and there is a considerable choice for this important item 
in the reproduction chain. Many of the manufacturers 
are using demonstration rooms for high quality sound 
reproduction, and it is very certain that the general public 
is rapidly becoming interested in this class of apparatus. 

At a Show of this nature, with the accent on complete 
receivers, it is natural that many of the component manu- 
facturers are not present. They have their own annual 
exhibition in the spring, which is not open to the general 
public. Many of the new components seen at that show 
are incorporated in this year!s receivers at Earls Court. 
However, some of the large component makers are to be 
seen at the National Show, and are exhibiting components 
and parts not only of the type used by set makers, but 
those available for the home constructor of radio, television 
and sound reproducing equipment. Interference suppres- 
sion units, capacitors, resistors, switches and a wide 
selection of other components are to be seen. 

Although the transistor (the “ cold” valve) is not yet 
used in commercial receivers, development by the valve 
makers and others is continuing, and examples, with 
demonstrations, are being shown. The germanium diode 
is, however, already in use in certain televisicn receivers. 

In a review of this nature it is not possible to deal with 
every angle of the Show, but from an early inspection it 
is hard to find any aspect of the radio and television 
industry that is not represented. Even the training of 
future technicians and engineers is not forgotten, as a large 
stand on the first floor is devoted to technical training, and 
is staffed by competent instructors from technical colleges 
who can advise young persons or their parents on careers 
in the industry, and the training courses available. 





A.A. Mobile Radio Scheme 


AT the end of last month the Automobile Association 
inaugurated four mobile radio schemes in the areas sur- 
rounding Newcastle, Manchester, Bristol and Nottingham. 
For these schemes and others already operating in the 
London, Birmingham, Leeds, Glasgow and Guildford 
districts, Pye, Ltd., has provided its latest mobile radio 
telephone equipment, consisting of fixed stations and 
mobile transmitter/receivers fitted to patrol vehicles. For 
all the new schemes the G.P.O. has provided land lines 
from the control stations to the transmitters, amounting, 
with those already in operation, to roughly 130 miles of 
land line. Patrolmen on the newly equipped machines 
are not only able to cope more speedily with calls for help, 
but they are also in a position to summon immediate 
assistance if it is required in the case of accidents. 

Experience in the London area has shown that radio 
equipped vehicles called out at night can be diverted from 
job to job, thereby reducing waste in mileage and loss of 
time. These advantages will now be at the service of A.A. 
members in the new areas. Eventually the radio-controlled 
A.A. patrols are likely to expand into one of the largest 
single radio schemes in the country. 
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By REFLECTOR 


ly my notes of 13th August I referred to an electric 
iron that had been returned to the manufacturers for a 
minor repair after thirty years’ service. My main object 
was to draw attention to the praiseworthy manner in which 
the company concerned had gone out of its way to recon- 
dition the iron. Nevertheless, I am interested to learn 
from Premier Electric Heaters that examples of apparatus 
in constant use for this length of time are fairly common- 
place. During the past six months the company has 
executed repairs to three kettles, a hotplate, an iron, an 
urn and a manifold heater all of which were manufactured 
in 1924 or 1925. I am also told of one electric iron of 
about the same age that is still going strong and has never 
been repaired, apart from replacement of the flex. My 
own experience has been much the same with a cooker, 
water heater and kettle all of which have been in use for 
18 years with very little maintenance, and an iron over a 
quarter of a century old and not yet repaired. I am 
sure that, with careful treatment, electrical apparatus can 
be at least as trouble-free as any other. 


* * * 


A few weeks ago a note in the Electrical Review recorded 
the use of rocket apparatus to carry a line across the Nile. 
Helicopters have also been employed to assist line erection 
across difficult terrain. Contact, the staff magazine of the 
Merseyside and North Wales Electricity Board, now tells 
of the successful adoption of a more ancient device for 
this purpose :— 

“The bow and arrow is not normally associated with the 
production of electrical energy, but recently on the mountain- 
side of Cwm Cynfal, near Blaenau Ffestiniog, Merionethshire, 
the old and the new world collaborated in a very successful 
partnership. Manweb’s Construction Dept. (No. 4 Sub-Area) 
at Penrhyndeudraeth were having difficulty running conductors 
in the wooded country. Rather than spoil the amenities of 
the countryside by tree felling operations, the Department 
found a novel way of crossing a 200 feet chasm. A well- 
known local archery expert, Captain Livingston-Learmouth, 
J.P., of Portmadoc, was invited to the scene, and with a bow 
and arrow he shot over a length of twine. The conductors 
were then hauled across without cutting down even a branch 
of a tree.” 


* * 


The same issue of the “ Manweb” magazine sadly 
comments that “ there is no business like show business.” 
The “shows” referred to are the agricultural ones that 
almost without exception have been badly affected by the 
weather this year. In particular, the organizers of the 
Royal Welsh Show will have cause to remember the 1954 
“summer.” Under the title of “‘ Machynlleth in the Mud,” 
the writer of the Contact report says that heavy rain never 
ceased, avenues between exhibition stands became quag- 
mires of mud up to a foot deep. . . . The dairy section 
went down in flying colours and gumbooted sales assistants 
waded out to demonstrate steam raisers, sterilizers and the 
like whenever a prospective purchaser struggled into view. 
At the end of the day only the greenhouse, poultry and 
domestic sections remained above water. One of the most 
popular exhibits is said to have been the infra-red heater 
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in the pig section which was found very useful for drying 
out stockings and trousers. I imagine that something 
more than this was required by the writer of the article, 
when, on crossing a “‘ roadway ” of timber sleepers, he 
discovered too late that they were floating on two feet of 
muddy water. I commend his dry humour. 


* * * 


The tremendous growth and still greater possibilities of 
air-conditioning in the United States are the subject of an 
article in the Economist. In this it is said that one result 
of the increase in the number of installations is that peak 
consumption of electricity now comes in July instead of 
January. Within the next five years manufacturers of the 
equipment expect to be selling units at the rate of 1} million 
per annum. But sales and electricity consumption of air- 
conditioning plant are governed by the temperature. 
In the United States sales lagged during May and June 
and did not revive until the advent of the long-awaited 
heat-wave. That would seem to put a damper on prospects 
in Great Britain, at first sight. Nevertheless there should 
be plenty of scope here for another reason—the variability 
of our climate. When it can be freezing one day and 
unbearably hot the next air-conditioning to maintain even 
indoor temperature and humidity should find wide 
application. 

* * * 
e 

Cavalier treatment is sometimes accorded recalcitrant 
electricity consumers in the United States—or so it appears 
from the following note in the New York Electrical World: 

‘** All electric service was cut off July 17 at the 20-unit 
co-operative Security Apartments in Louisville, Ky., by order 
of the city. Reason for the service cut was inadequate wiring. 


Tenants, their circuits overloaded, had been unable to agree 
on re-wiring.” 


* ok * 


Next week’s meeting of the British Association is its 
116th and the sixth to be held at Oxford. Looking back 
through the files of the Electrical Review sixty years ago to 
the 1894 meeting of the B.A. in the same city I find that 
among the subjects then discussed were “ Preliminary 
Experiments to Find if Subtraction of Water from Air 
Electrifies It,’ by Lord Kelvin, Magnus Maclean and 
Alexander Galt; “ Preliminary Experiments for Comparing 
the Discharge of a Leyden Jar Through Different Branches 
of a Divided Channel,” by Lord Kelvin and Alexander 
Galt; “‘ Continuous Current Distribution of Electricity at 
High Voltage ” (a description of the electricity system in 
Oxford) by Thomas Parker; “ Signalling through Space,” 
by W. H. Preece; ‘‘Some Advantages of Alternate 
Currents,” by Prof. Silvanus P. Thompson; and “A 
Graphical Transformer,” by A. P. Trotter. Other distin- 
guished contributors included Sir Oliver Lodge. A 
communication from Lord Rayleigh and Prof. Ramsay 
on a new gaseous substance which they claimed to have 
discovered in the atmosphere caused a daily Press 
** sensation.” 





Engineering in Europe 


Abstracts from Foreign Technical Journals 


Tue investigations carried out on two types of line 
insulators with semi-conducting glaze (in strings of seven 
and four elements, respectively) were partly laboratory and 
partly service tests and their main subjects were the voltage 
distributions across the insulator strings as compared with 
distributions on strings with insulators of the conventional 
type, temperature rises of the insulators as functions of the 
a.c. voltages applied, insulation resistances, dry and wet 
flashover and impulse flashover voltages of either polarity, 
and flashover characteristics of the insulators with dirt 
deposits. The most impressive feature of the comparative 
test series is that it is possible to control the voltage distri- 
bution over a string of semi-conducting glaze insulators so 
as to make it actually linear or uniform, especially by 
grading the resistance values of the individual elements of 
the string. This applies in a certain measure also to d.c. 
conditions and in a lesser degree to impulse voltages. 
On the other hand, it also applies to the distribution over 
the surface of an individual insulator. Insulators of 70 
to 100 megohm resistance may be heated to 4-17 deg C 
above the ambient temperature by voltages of 15-20 kV. 
The 50 per cent impulse wet flashover voltages of semi- 
conducting glaze insulators are practically identical with 
those of the corresponding conventional insulator types, 
whereas the dry impulse flashover voltages are 8-24 per 
cent higher. Very marked is the superiority of the semi- 
conducting glaze insulators with respect to operation in 
dirty industrial atmospheres, not only because they 
accumulate less dirt than ordinary insulators but above all 
because they are hardly ever flashed over. It is actually 
unnecessary to clean semi-conducting glaze insulators in 
service for years on end since their dielectric strength and 
insulation resistance remain unimpaired.—“‘ Investigation 
of Insulators with a Semi-Conducting Glaze,” R. T. 
Levshunov, Elekt. Stantsii, No. 4, pp. 36-41, 1954, in 
Russian. 


Neutral Earthing 

The method of neutral earthing in medium-voltage 
systems is of great importance to the reliability of opera- 
tion, i.e. the possibility of rapid fault-clearance, of these 
systems; on the other hand, it represents a problem not 
susceptible of a general solution, since it is intimately 
connected with the system configuration, types of con- 
sumers served, load distribution and diversity factors, soil 
and climatic conditions, etc. However, the consideration 
of the given special case must be based on theoretical 
fundamentals which in themselves remain valid whatever 
the accidental aspects of the given case. 

The author treats these fundamentals under the headings: 
(1) Systems with non-earthed neutral (self-quenching of 
arcs, influence of non-earthed neutral on continuity and 
safety of service on the protection and system structure) ; 
(2) systems with rigidly earthed neutral, sub-sections as 
under (1), with detailed consideration of protection by 
three current relays and by relays sensitive to the zero- 
sequence currents; staggered time-lags of the relays ; 





Readers who require accurate full translations of any of the 
articles abstracted in this section can be put into touch with the 
translators who will supply them at current rates.—Editors, 
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(3) neutral earthed through an impedance (limits of dead 
short-circuit currents; character of the current-limiting 
impedance; effect of indirect neutral earthing on service 
characteristics and response of protections; design of the 
limiting impedance); and (4) neutral earthed through an 
arc-extinction coil (effects of the coil on service character- 
istics and response of protections). 

A non-earthed neutral is recommended only for short 
overhead line systems where arcing earths burn themselves 
out and transitory single-phase faults to earth predominate, 
provided there is no risk of phenomena of ferro-resonance 
intervening. In the latter case or where arcs are not 
expected to be automatically quenched, rigid neutral 
earthing is preferable, but only where the maximum short- 
circuit current possible does not exceed 1,000 A. In all 
other cases, the correct solution is neutral earthing through 
an impedance (resistance) or arc-extinction coil.—‘‘ Effect 
of the Position of the Neutral Relative to Earth in Medium- 
Voltage Distribution Systems on the Reliability of Opera- 
tion,” P. Henriet, Bull. Ass. Ing. Elect. Montefiore, Vol. 67, 
No. 4, pp. 217-238, April, 1954, in French. 


French Neutral Earthing Practice 


The transmission system of the Electricité de France 
comprised, at the end of 1952, 6,390 km of 220 kV lines, 
8,300 km of 150, 1,160 km of 110 and 120 kV lines 
and more than 22,000 km of 90 and 63 kV lines. The 220, 
150 and 90 kV systems are star-connected with transformer 
neutrals brought out and are looped; in the 60 kV systems 
star and delta-connected transformers alternate, as also in 
the other medium-voltage systems (45 and 30 kV). On 
the principle that the apparent symmetrical 3-phase short- 
circuit power should never be exceeded during single- 
phase earth faults (these representing 80 to 90 per cent of 
all the faults occurring), the safest method of earthing the 
220 kV systems was found to be the direct earthing of the 
neutral of a single transformer in every (sub) station by 
means of an independent busbar system. This, as is well 
known, precludes the use of reduced or graded trans- 
former insulation for the co-ordination with the divertor 
levels and thus of internal surge protection, but this is a 
minor drawback, which is taken care of by the other 
elaborate protective equipment. 

The same method of earthing has been adopted for the 
150 kV systems in which the conditions are analogous to 
the 220 kV systems. The short 120, 110 and 90 kV 
systems are rigidly earthed. The large number of non- 
interconnected 63 kV systems are earthed in different ways 
according to the local conditions. 

In some cases Petersen coils are used, but these are being 
gradually taken out, since they are unsuitable for operation 
in systems whose configuration varies frequently. The 
earthing impedances are single-phase in substations repre- 
senting feed points and with star-connected transformers 
with the neutral brought out, and three-phase where the 
transformer neutral is inaccessible. The earthing principles 
adopted for 30 and 44-55 kV systems are the same as for 
the 63 kV systems, viz. flexible according to the given 
conditions.—“ Neutral-Earthing Practice in the Trans- 
mission System of the Electricité de France,” Ch. Dietsch, 
Bull. Ass. Ing. Elect. Montefiore, Vol. 67, No. 4, pp. 
205-214, April, 1954, in French. 
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News of Men and Women of the Industry 


FOR the third year in succession Mr. 
D. H. Taylor, A.M.I.E.E., of New 
Barking, Essex, has won the W. E. 
Highfield Shield, presented by the late 
Mr. W. E. Highfield, M.I.E.E., when 
president of the Association of Super- 
vising Electrical Engineers, for annual 
competition by members. The ex- 
aminers have awarded the Shield and 
prize of ten guineas to Mr. Taylor for 
his paper entitled “ Magnetic Ampli- 
fiers,” the second prize of five guineas 
to Mr. G. V. McNeill for his paper on 
“The Evolution of Fluorescent Light- 
ing Control Circuits” and the’ third 
prize, three guineas, to Mr. H. G. 
Batson for his paper “ Photometric 
Curves.” The Shield and prizes will 
be presented to the winners by the 
president of the A.S.E.E. at the 
opening meeting of the Association’s 
London National Lecture Session in 
the Lecture Theatre, Institution of 
Electrical Engineers, on Tuesday, 26th 
October. 


An important step in the develop- 
ment of their overseas organization 
has been taken by Crompton Parkin- 
son, Ltd., who have appointed Mr. 
J. C. Smith, formerly sales engineer at 
the Glasgow plant branch, the com- 
pany’s first resident manager in the 
new Central African Federation of 
Northern and Southern Rhodesia and 
Tanganyika. Mr. Smith has already 
left this country to take up his new 
duties. His headquarters will be in 
Salisbury. Mr. A. S. Duncan, 
B.Sc.(Eng.), has been appointed 
general manager of the Newport, 
Mon., works of Crompton Parkinson, 
Ltd. Mr. Duncan, who joined the 
company in 1940, has for some time 
been general manager at the company’s 
Doncaster works. His place at Don- 
caster will be taken by Mr. G. R. 
Lewis, B.Sc., M.I.E.E., A.M.I.Mech.E., 
who has been with the company for 
nearly twenty years. Until recently 
Mr. Lewis was general manager of the 
company’s works engaged in battery 
production at Newport and during the 
last few months he has been assistant 
to the works directors. Mr. E. A. 
Wilson who, for the last five years, has 
been Crompton Parkinson’s _ plant 
branch manager at Cardiff, has been 
appointed to a similar post at Man- 
chester. He will be succeeded at 
Cardiff by Mr. A. Morris, now assis- 
tant plant branch manager at Bristol. 


Mr. D. J. E. Richards, for many 
years sales manager of the Metals 
Department of Imperial Chemical 
Industries, Ltd., is retiring at the end 
of this month; his services are, how- 
ever, to be retained in a consultative 
capacity. Educated at St. Bees School, 
Cumberland, and Armstrong (now 
King’s College), | Newcastle-upon- 
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Tyne, Mr. Richards served with the 
Sherwood Foresters in the 1914-18 
war and as a major in the Royal Corps 
of Signals in the last war. From 1921 
to 1923 he was with the Newcastle 
Electricity Supply Co. and then for 
four years with Messrs. Merz & 
McLellan before joining I.C.I. in 1928. 


The British Thomson-Houston Co., 
Ltd., announces that Sir Felix J. C. 
Pole has relinquished office as chair- 
man of the company and has resigned 
his seat on the board. Sir George E. 
Bailey, C.B.E., has also relinquished 
office as deputy chairman § and 
resigned his directorship. Mr. Oliver 
Lyttelton, D.S.O., M.C., who was 
recently created a viscount on resign- 
ing from the position of Colonial 
Secretary, has been appointed to the 
board and elected chairman. As 
reported last week, he has already 
been elected chairman of Associated 
Electrical Industries, Ltd. 

Sir Felix Pole joined the board of 
the B.T.H. Co. in July, 1929, and 
became chairman in 1945. Sir George 
Bailey has been a member of the 
board since 1930 and has held office as 
deputy chairman since 1945. 


Mr. A. C. Hazel, managing director 
of Hurseal, Ltd., has recently returned 
from a visit to Scandinavia where he 
has been examining heating methods 
and visiting the research establish- 
ments. 


Mr. J. C. Ingram, M.A., administra- 
tive officer at the British Electricity 
Authority’s headquarters in London, 
has been appointed secretary to the 
West Midlands Gas Board. Mr. 
Ingram, who has held a number of 
appointments in the electrical con- 
tracting, manufacturing and supply 
fields, received his engineering training 
at Coventry Technical College. He 
served as an Electrical Branch Officer 
in the Royal Naval Volunteer Reserve 
during the War and, on demobilization, 
entered Balliol College, Oxford, where 
he took an honours degree in eco- 
nomics. He joined the staff of British 
Electricity Authority in 1948. He led 
a group of British industrial executives 
which spent a year in the United States 
studying business administration and 
techniques in that country, under the 
auspices of the Anglo-American Pro- 
ductivity Council. 


The Electrical Trades’ Commercial 
Travellers’ Association is holding a 
general meeting and supper on 16th 
September at 6 p.m. at The Feathers 
Hotel, Westminster, London, S.W.1. 


The Southern Area Final for the 
Electrical Industries Benevolent Asso- 
ciation Golf Championship is to be 
held on 1st September at High Post 
Golf Club. The competitor with the 


best gross score, together with the 
competitor with the best handicap 
score, and the runner-up, will be 
entitled to compete in the National 
Finals at Moor Park. 


OBITUARY 


Mr. A. J. Cridge. — The death 
occurred on 21st August at the age of 
seventy-two of Mr. Arthur John 
Cridge, M.I.E.E., secretary of the 
Transformer, Industrial Capacitor and 
Converting Plant Sections of the 
British Electrical & Allied Manufac- 
turers’ Association. Mr. Cridge was 
educated at the City of Westminster 
School, Finsbury Technical College 
and Sheffield University. After early 
service with the Brighton Corporation 
Electricity Department, he became 
superintendent of the meter and 
general testing department at Sheffield 
in 1900.. In the following year he was 
appointed manager of the meter depart- 
ment of the Electric Co., Ltd., London. 
He joined the British Westinghouse 
Electric & Manufacturing Co., Ltd., 
in I915 as manager of transformer 
sales and in 1922 became transformer 
sales engineer with the Brush Electri- 
cal Engineering Co., Ltd. Two years 
later he was appointed assistant general 
sales manager of Johnson & Phillips, 
Ltd., and in 1930 joined B.E.A.M.A. 


Mr. W. Allcock.—The death 
occurred in Manchester on 20th 
August, after a severe illness, of Mr. 
Walter Allcock, chief engineer of 
Erskine, Heap & Co.,Ltd. Mr. Allcock 
received his technical training at the 
Manchester College of Technology 
and served his apprenticeship with 
Ferguson Pailin, Ltd. Following 
electrical experience with A. Reyrolle 
& Co., Ltd., Brookhirst Switchgear, 
Ltd., and Newman Industries, Ltd., 
he became switchgear designer with 
Crompton Parkinson, Ltd., Chelms- 
ford, and following a period of five 
years in this position he joined Erskine, 
Heap & Co., Ltd., in 1941 as chief 
engineer. He has since been respon- 
sible for the development of a complete 
range of ASTA tested switchgear 
ranging from 250 MVA at 11 kV to 
25 MVA at 400 V. Mr. Allcock, who 
was fifty-two, leaves a widow, a son 
and a daughter. 


Mr. F. H. Holloway, who died at his 
home in Birmingham on 17th August, 
at the age of sixty-eight, had been in 
the employment of William McGeoch 
& Co., Ltd., for fifty-three years until 
his retirement in 1952 on account of 
ill-health, He was for many years 
manager of the company’s capstan and 
press shops and also the lampholder 
department, but during recent years 
was transferred to the accounts depart- 
ment. 
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Increased Exports in July 

British electrical exports last month 
amounted in value to £15,869,456 com- 
pared with £13,765,860 in June and 
£15,764,131 in July, 1953. This makes 
the total value for the first seven months 
of the year £104,311,161, an improve- 
ment of £1,118,760 over the corre- 
sponding period of last year. The 
monthly tables will appear in our next 
week’s issue. 


Electrical Engineers’ Exhibition 


The 1955 F-lectrical Engineers’ Exhi- 
bition, to be held at Earls Court, 
London, from 15th to 19th March, 
will be at least one-third larger than 
this year’s exhibition which covered 
160,000 sq ft. It will be confined to 
British electrical equipment and com- 
ponents. Already there are more than 
40 exhibitors requiring extra space and 
60 newcomers. This time nine Associa- 
tions will be taking part, the Electrical 
Contractors’ Association being a new- 
comer. The main theme will be the 
“British Electric Motor,” and a 
*“ Motor Way ” will include examples 
of all types of electric motors. 

Two silver awards will again be 
presented for the outstanding 1955 
electrical industrial and domestic labour 
saving equipment. The judging will 
be carried out by the A.S.E.E. Techni- 
cal Committee in the case of the 
industrial award and jointly with the 
Electrical Association for Women for 
the domestic award. 

Further information and tickets can 
be obtained from Mr. P. A. Thorogood, 
general manager, Electrical Engineers’ 
(A.S.E.E.) Exhibition, Ltd., 23, 
Bloomsbury Square, London, W.C.1 
(telephone: Museum 3450). 


Submarine Cable Manufacture 


A new company, British Insulated 
Callender’s (Submarine Cables), Ltd., 
has been formed by British Insulated 
Callender’s Cables, Ltd., and W. T. 
Glover & Co., Ltd., to specialize in the 
design and manufacture of submarine 
power cables. The registered office of 
the company, which has an authorized 
capital of £250,000, is Norfolk House, 
Norfolk Street, London, W.C.2, and 
the works are at Trafford Park, Man- 
chester. During most of next year the 
company will be occupied with the 
manufacture of approximately 77 miles 
of 138 kV 0-35 sq in gas-filled sub- 
marine power cable for the British 
Columbia Electric Co., Ltd., of Canada 
to the order received by British 
Insulated Callender’s Cables, Ltd. 

Mr. W. H. McFadzean, C.A., is 
chairman of the company and the other 
directors are Messrs. C. O. Boyse, 
B.Sc.(Eng.), M.I.C.E., M.I.E.E., Fel. 
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A.I.E.E., K. S. Brazier, B.Sc.(Eng.), 
NA She) Se M.1.Mech.E. (works 
manager), E. L. Davey, B.Sc. ‘ao? ) 


M.I.E.E. (chief engineer), R. 
Fairfield, B.Sc.(Eng.), M.1.E. z. 
M.I.Mech.E., M.A.L.E.E. (general 


manager), W. C. Handley, B.Sc.Tech., 
M.LE.E., D. T. Hollingsworth, 
M.I.E.E., and H. J. Stone, M.C., 
M.I.E.E. The secretary is Mr. F. V. 
Thompson, F.C.I.S., A.A.C.C.A. 


New English Electric Offices 


Nine leading architects have been 
invited by the English Electric Co., 
Ltd., to take part in a limited com- 
petition for planning a new building 
on the site of the old Gaiety Theatre, 
London. This building will, together 
with Marconi House, form the enlarged 
offices of the English Electric Group. 

Repeated attempts have been made 
over a period of years to revive the 
Gaiety building as a theatre, but owing 
to the nature of the building and to its 
occupying an island site, this was found 
to be impossible and finally an approach 
was made to the English Electric Co., 
who bought the site. The new building 
will be planned with full regard to its 
ultimate setting in the square which is 
part of the London County Council’s 
rebuilding programme. The adjudi- 
cators will be Sir Percy Thomas, past 
president of the Royal Institute of 


British Architects, and Mr. John 
Murray Easton, F.R.I.B.A. 
Tendering Procedure 

A suggestion _ that selective 


tendering should be used generally 
by local authorities is to be discussed 
by representatives of the Ministry of 
Housing and Local Government, local 
authority associations, and the London 
County Council. The proposal was 
made in a report on tendering pro- 
cedure by a joint committee of the 
Royal Institute of British Architects, 
the Royal Institute of Chartered Sur- 
veyors and the National Federation of 
Building Trade Employers. 


Hire-Purchase Finance 


When restrictions on the terms of 
hire-purchase and credit sale agree- 
ments were removed last month it was 
announced that there was to be no 
change in the general limitation of 
finance for hire-purchase. The position 
in this respect has now been eased. 
In a letter to the chairman of the 
Capital Issues Committee and to the 
banks, the Chancellor of the Exchequer 
(Mr. R. A. Butler) says he does not 
think that in present circumstances it 
would be appropriate to operate this 
limitation by imposing a rigid ban on 
all new finance. He asks the Com- 


mittee and the banks to continue to 
deal with applications on their merits, 
bearing in mind the general considera- 
tion that an increase in the volume of 
hire-purchase finance leading to an 
excessive extension of consumer credit 
would not be in the national interest. 


Improved Poultry Appliances 


A number of new labour saving units 
were shown at the tenth World Poultry 
Congress held in Edinburgh recently 
and attended by over 1,300 delegates. 
They included a_ 1,000-chicken 
** Solaglow ” infra-red brooder intro- 
duced by Neata Products and a deep 
litter house floor feed conveyor, motor 
operated and with automatic time 
switch control, if desired (D. McMaster 
& Co.). A James Hamnett incubator, 
claimed to provide as nearly as possible 
natural conditions, has a setter com- 
prising a cylindrical rotor resting on 
rubber-covered steel rollers, all encased 
in an outer cabinet. Through the centre 
of the rotor is a duct within which is 
mounted a directly coupled motor and 
fan, heaters and humidifiers. At each 
end of the rotor and forming part of 
it is an air pressure chamber, the inner 
face being of aluminium sheets, speci- 
ally perforated to allow air to pass 
through. Each egg makes equal contact 
with the conditioned air throughout 
the period of setting and the machine 
is designed to give 18 changes of 
position in 18 hours. 

The S.E. Scotland Electricity Board 
had an excellent stand showing how 
electricity aids the poultryman with 
deep freezing, incubation, rearing, food 
preparation, egg production, egg grad- 
ing, plucking, storage and cooking. 


Prices of Materials 

In the accompanying table we give 
the basis prices of the more impor- 
tant materials used in the electrical 
industry. The figures given are the 
selling prices and are those quoted on 
Tuesday last. 





ALUMINIUM Ingots ton £156 osod 

COPPER, H.C. Electro ton £235 osod 
Fire Refined 99:70% ton £234 os od 
Fire Refined 99:50% ton £233 os od 

COPPER Tubes es Ib 2s 33d 


ton £295 15s od 
ton £264 5s od 
ton £98 5s od 
ton £97 os od 
flask £100 os od 
ton £731 os od 


Sheet . 

H.C. wire and strip . 
LEAD, English 

Foreign 
MERCURY _.. 
TIN, block (English) . 


ZINC, G.O.B. Foreign ton £76 18s od 
eisctrolytic as .. ton £81 19s od 
RASS Tubes ws 
a. ie lb 1s 10$d 
_* ton £2? 5s od 
lb 2s 6d 
PHOSPHOR BRONZE 
Wire .. st lb 3s 9}d 
PLATINUM .. oz £30 osod 
RUBBER, No. 1 R.S. S. 
spot lb 20d-20}d 
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Burmese Order for Generating 
Sets 


The Electricity Supply Board, 
Burma, has ordered from Mirrlees, 
Bickerton & Day, Ltd., thirteen diesel 
electric generating sets with auxiliary 
equipment, totalling more than 
£360,000. Each set will comprise a 
KS7 seven-cylinder, pressure charged, 
in-line engine developing 1,433 b.h.p. 
at 428 r.p.m., direct coupled to a 
Brush 1,000 kW alternator. Delivery 
of the first two sets will be made in 
January next and the remainder at the 
rate of two per month. 

This order was obtained in the face 
of strong competition and was nego- 
tiated in Burma by Mr. B. H. Mears, 
sales director of Mirrlees, in association 
with Gillanders, Arbuthnot & Co., Ltd., 
Mirrlees agents in Rangoon. Of the 
total order placed by the Electricity 
Supply Board, Mirrlees obtained 48 
per cent, the balance going to Con- 
tinental manufacturers. Under the 
terms of the contract fifteen Burmese 
engineers will be trained with Mirrlees 
and the Brush Electrical Engineering 
Co., Ltd. 


Iron and Steel Import Duties 


The import duties on certain iron 
and steel products are temporarily 
suspended until 18th September by 
the Import Duties (Exemptions) (No. 3) 
Order, 1954. After consultations with 
the Iron and Steel Board, the Govern- 
ment has decided to continue to suspend 
the duties on the same products for 
six months until 18th March, 1955, 
but the period for which the duty is 
suspended on cold rolled steel sheets of 
a value of less than £80 per ton will 
be one year until 18th September, 1955. 
The Order giving effect to this is the 
Import Duties (Exemptions) (No. 6) 
Order, 1954 (S.I. 1093). 


Indian Industrialization 


Plans for further industrialization 
have been announced by the Minister 
of Production of India (Mr. K. C. 
Reddy). The Government proposes to 
set up two more fertilizer plants and 
increase production at Sindri by 150,000 
tons a year. A pilot project for the 
manufacture of aero engines will be 
set up at Bangalore. Plans are also 
ready for factories to manufacture 
heavy electrical equipment. A new 
steel project at Rourkela, in Orissa, 
will be in operation at the end of 
1958 with an initial capacity of 500,000 
tons of steel a year. Another steel 
plant is also planned. An oil refinery 
is already in production at Bombay and 
with other projects 90 per cent of 
India’s petroleum requirements will be 
catered for. 


Commercial Cooking and 
Refrigeration 
The Midlands Electricity Board has 
opened a new showroom at 25-27, Dale 
End, Birmingham, for the display and 
sale of commercial catering and refrig- 
eration equipment. A comprehensive 
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Section of the Midlands Electricity Board’s new commercial cooking and refrigeration 
showrooms 


range of apparatus is on show and two 
of the items that created a great deal 
of interest on the opening day were the 
Freshel vegetable refresher and a high 
speed infra-red grill. 


Lighting and Road Accidents 


The part played by improved street 
lighting in reducing the night-time 
accident rate on the roads will be 
emphasized on the stand of the Elec- 
trical Development Association at the 
exhibition to be held at Eastbourne in 
conjunction with the annual conference 
of the Association of Public Lighting 
Engineers from 14th to 17th September. 
A number of charts and diagrams will 
illustrate graphically the heavy and 
increasing toll of road accidents due to 
inadequate street lighting. These will 
reveal, for example, that between dusk 
and midnight an average of two and a 
half times as many adult pedestrians 
are killed each hour on the roads as 
during each hour of daylight. 


Advertisement Correction 


In our issue of 20th August the 
advertisement of the Yorkshire Switch- 
gear and Engineering Co., Ltd., illus- 
trated an indoor type H.T. switchboard 
with the wording ‘‘ Also for indoor 
use.” The word “indoor” should 
have read “‘ outdoor.” 


Royal Lancashire Show 


The barn hay drying section of 
the North Western Electricity Board’s 
stand attracted more attention than 
any other at the Royal Lancashire 
Show which was staged in its new 
permanent quarters at Stanley Park, 
Blackpool, from toth to 13th August. 
The Board had constructed on its 
stand a specially built barn showing 
examples of barn hay dried grass and 
other types of dried grass. The 
relative cheapness of barn hay drying, 
which is achieved by the blowing of 
cold air through a barn by an electric 
fan, particularly impressed the many 
thousands who visited the stand, 


particularly farmers in the area, whose 
hay crops have been seriously affected 
by the wet summer. In three years 
North Western barn hay drying installa- 
tions have increased from one to 
twenty, and if the interest shown this 
year is any criterion there should be 
more than double that number next 
season. 

Soil warming, light irradiation and 
other electrical aids in the _horti- 
cultural section created much interest, 
as did a suggested experiment to 
improve conditions in deep litter 
poultry houses. One of the main 
problems in this type of poultry 
housing is the high humidity en- 
countered in the North West and the 
lack of temperature to ensure the 
necessary bacterial action. The Board’s 
suggestion for helping to overcome this 
problem is to install low voltage heating 
wires when the litter bed is first 
prepared. In this way the litter can 
be gently warmed, thus increasing 
bacterial action and generally raising 
the temperature at floor level. 

The Board’s miniature service 
centre, which is to be a permanent 
feature of these Shows for some years 
to come, attracted large numbers of 
visitors. 


“ Model Engineer ” Exhibition 


Prince Bernhard of the Netherlands 
opened the Model Engineer Exhibition 
at the New Horticultural Hall, West- 
minster, last week. This is the twenty- 
ninth year of the exhibition, which 
contains nearly 300 models embracing 
all branches of engineering works, loco- 
motives and railway stock, ships and 
aircraft of all types. 

A new feature of the exhibition is a 
competition for a Students’ Cup for 
work by schools, engineering appren- 
tices and students. Among the items 


entered for this competition are a 
telescopic bedside lamp, an electric 
motor and an electric pendulum clock. 
Electric clocks figure prominently in 
other sections of the display, other 
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Last week Sir John G. Lomax, British Ambassador to Bolivia, 
visited the Rugby Works of the British Thomson-Houston Co., 
Ltd. The above photograph, taken in the heavy plant factory, 
shows (left to right) Mr. E. Proctor (head of personnel dept., 
B.T.H.); Mr. H. L. Satchell (director, B.T.H., and manager, 
Rugby Works); Sir John Lomax; and Mr. H. J. Timms (superin- 
tendent, generator and motor factories, B.T.H., Rugby) 


items of special electrical interest being 
an electrode boiler and a miniature 
working radio and television set. 
Various radio controlled ships can be 
seen in action on a water tank including 
a warship which can fire its guns and 
lay a smoke screen. A radio controlled 
rowing boat is a novelty. 

In the trade section multi-purpose 
tools of special use to the model maker 
are shown by Black & Decker, Ltd., 
S. N. Bridges & Co., Ltd., and Wolf 
Electric Tools, Ltd. On the Chloride 
Batteries stand besides a complete 
range of “‘ Drydex” dry batteries and 
‘** Exide” miniature cells are demon- 
strated two electrically driven model 
traction engines, built entirely from tin 
cans using only a hammer, spike, hand 
drill, pliers, soldering iron and an old 
pair of scissors. All types of accumu- 
lators and batteries for operating models 
are shown by Varley Dry Accumulators, 
Ltd. 

The exhibition closes on 28th August. 


Battery Vehicle Display 

In conjunction with Brush Coach- 
work, Ltd., an exhibition of battery 
electric vehicles is being held at the 
showrooms of J. R. Alexander & Co., 
Ltd., 264-86, Great Western Road, 


Glasgow, C.4, from 14th to 16th 

September. 

Diesel Power Unit Exports 
Overseas contracts valued _ at 


£500,000 for power units which provide 
electricity from radio, telegraph and 
telephone networks have been secured 
by Pelapone Engines, Ltd. The units, 
which consist of diesel driven genera- 
tors, are designed for unattended 
operation for long periods in deserts, 
jungles and other isolated areas. 


“ Indian Electrical Year Book ” 


We have received from the pub- 
lishers (75, New Stock Exchange 
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Building, Apollo 
Street, Bombay) the 
second, 1953-54, 
edition of the “ In- 
dian Electrical Year 
Book.” This 278- 
page _ publication 
consists largely of 
directories of Indian 
manufacturers and 
representatives and 
of contractors and 
traders, the latter 
being arranged 
according to States 
or groups. ‘There 
is also, however, a 
good deal of matter 
on Indian electrical 
affairs, including 
manufacturing pro- 
gress, trade agree- 
ments, standards 
and certification, 
imports, air con- 
ditioning and cold 
storage, radio and 
electronics, etc. 

One section gives a list of power 
stations and managing agents and 
another contains the names of Indian 
trade representatives abroad and foreign 
trade representatives in India. 


Another Russian Order 


Aberdare Cables, Ltd., announce 
that they have obtained an export 
licence from the Board of Trade for 
a large contract for copper wire placed 
with them by Rasnoimport of Moscow, 
to whom they have already supplied 
substantial quantities of paper-insulated 
power cables. 


Technical Courses 


Prospectuses for the 1954-55 session 
are now available from the principals 
of the Norwood, Paddington, South 
East London and Wandsworth Tech- 
nical Colleges. Details are given of 
courses in electrical installation, indus- 
trial electronics, instrument making, 
radio and line communication, radio and 
television servicing, and other aspects 
of electrical engineering. 


Trade Announcements 


Guest, Keen & Nettlefolds, Ltd., and 
the Mercast Corporation of New York, 
have formed a company under the name 
of Mercast (Great Britain), Ltd., to 
license firms in the U.K. and the British 
Commonwealth (excluding Canada) to use 
the Mercast process. This is a method of 
investment casting in which patterns of 
frozen mercury replace the more usual 
wax patterns, permitting closer tolerances, 
smoother finish and the ability to make 
more complicated and larger castings than 
are practicable with the lost wax method. 
The chairman of the new company, whose 
registered office is situated at Albert 
Street, Bilston, is Mr. G. R. Sankey, of 
Joseph Sankey & Sons, Ltd. 

Scope Laboratories, Melbourne, Aus- 
tralia, inform us that they have appointed 
Enthoven Solders, Ltd., of 89, Upper 
Thames Street, London, E.C.4, as sole 
distributors of the 6-second Scope solder- 
ing iron for the whole of the British Isles. 





Catalogues and Lists 


British Insulated Callender’s 
Cables, Ltd., 21, Bloomsbury Street, 
London, W.C.1—40-page catalogue of 
earthing equipment (335). 

Clang, Ltd., Cricklewood, N.W.2.— 
60-page illustrated catalogue of electrical 
accessories, conduit fittings, sockets, plugs, 


etc. 

W. Edwards & Co. (London), Ltd., 
Manor Royal, Crawley, Sussex.—Six 
technical leaflets dealing with vacuum 
switches, diffusion pumps, vacuum forming 
machines, control units, etc. 

Petbow, Ltd., Sandwich, Kent.— 
Technical leaflet describing the company’s 
new range of “Pioneer” diesel a.c. 
generating sets. 

Royce Electric Furnaces, Ltd., Sir 
Richard’s Bridge, Walton-on-Thames.— 
Illustrated catalogue of general purpose 
box-type furnaces. 

Linolite, Ltd., 118, Baker Street, 
London, W.1.—Priced leaflet illustrating 
a range of decorative lighting fittings for 
the home (17). 

Ashmor Electrical, Ltd., 102, Hornsey 
Road, London, N.7.—Leaflet introducing 
a complete range of glow type starter 
switches for use with fluorescent lamps. 

General Electric Co., Ltd., Magnet 
House, Kingsway, London, W.C.2.— 
Technical publication entitled “ Gecalloy 
Low Loss Core Micropowder Magnets.” 

Davey, Paxman & Co., Ltd., Col- 
chester, Essex.—Illustrated catalogue of 
diesel engines for rail traction. 

Wm. Sanders & Co. (Wednesbury), 
Ltd., Falcon Electrical Works, Wednes- 
bury.—Priced leaflet on a new range of 
** Sandalita ” 250 V s.p. & n. fuseboards 
in sheet steel. 

A. Reyrolle & Co., Ltd., Hebburn, Co. 
Durham.—Booklet entitled ‘‘ Recommen- 
dations for the Care and Maintenance of 
Reyrolle Relays” (IOMS 157) and a 56- 
page booklet on the installation, opera- 
tion and maintenance of type IC27 oil-break 
switches (IOMS 422). 

Stephen Glover & Co., Intown, 
Walsall—Two lists illustrating ships’ 
watertight electric lighting fittings and 
plugs and sockets. 

Maiden & Co., Ltd., Hyde, Ches.— 
Leaflet describing the ‘“‘ Maiden” type 
P.R. bolt threading machine, with radial 
or tangential die head. 

Cyril Kieft & Co., Ltd., 13, Dudley 
Road, Wolverhampton.—Leaflet and price 
list on plug-in thermostat for room tem- 
perature control. 

Siemens Electric Lamps and Sup- 
plies, Ltd., 38/39, Upper Thames Street, 
London, E.C.4.—Leaflet on a new spot- 
light and floodlight fitting for shop and 
store display lighting (109/54). 

Imperial Chemical Industries, Ltd., 
Millbank, London, S.W.1.— Technical 
publication of I.C.I. Metals Division 
entitled ‘‘ Condenser Tubes.” 

Purdy & Cadman, Ltd., Wellington 
Street, Northampton.—Illustrated priced 
leaflet on oak lighting fittings, pendants 
and brackets (654). 

Utilities (London), Ltd., 435-437, 
Brixton Road, London, SW.9molileg. 
trated priced broadsheet on “ Utilair ” 
fluorescent lighting fittings. 

W. T. Henley’s Telegraph Works 
Co., Ltd., 51/53, Hatton Garden, London, 
E.C.1. — Catalogue illustrating straight 
through and _ parallel branch joints, 
3°3 kV to 11 kV. 
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Variable-Speed A.C. Drives 


A Review of Basic Schemes Available 


By A. T. ROBERTSON, M.LE.E.* 


Durinc the past few years there have been many 
developments in variable-speed a.c. electric drives and 
their controls, and the purpose of this article is to facilitate 
the selection of the most suitable type for any particular 
industrial application. Modern methods are the result of 
developments in motor design and construction, in rectifica- 
tion and in thermionic and electro-magnetic control that 
have occurred in the last decade or so, although the prin- 
ciples on which they are based are by no means new. The 
common basic schemes of variable-speed drives available 
to industry are considered, all of which will give satisfactory 
operation if correctly selected for their particular duty and 
properly installed. 

Wound-rotor induction motors with adjustable resistors 
connected to the slip-rings (Fig. 1) to give speed reduction 
make probably the simplest of all variable-speed drives and 
should be used -wherever possible, because they are un- 
doubtedly the most robust type of motor, cost less than 
other types and are without the commutators which appear 
to be essential to all other forms of variable-speed motors, 
both a.c. and d.c. 

Induction motors always run up to nearly their syn- 
chronous speed on no load whatever the value of the 
regulating resistance in the rotor circuits. They are, 
therefore, only suitable for applications in which the 
torque required at any speed is substantially fixed and are 
unsuitable for drives such as machine tools, where the 
amount of cut will determine the torque. 

Further, the speed reduction is at the expense of energy 
wasted in the resistors, and this is proportional to the 
product of the speed reduction, the power at the reduced 
speed, and the running time. For this reason this type of 
drive is only used when at least one of these factors is 
small; for example, on fan drives where the load falls 
rapidly with speed, and in any case, usually only a small 
speed reduction is necessary. 

The series a.c. commutator motor is similar in con- 
struction to the induction motor, but its wound rotor is 
provided with a commutator in place of slip-rings, and the 
speed regulation can be obtained without waste of power 
and at speeds above as well as below synchronism by 
adjustment of the position of the brush-rocker at the 
commutator. 

As the name implies, the stator and rotor are connected 
in series or virtually so, because usually it is necessary to 
provide a separate transformer (Fig. 2) to limit the com- 
mutator voltage and so obtain sparkless commutation. 
The speed-torque characteristics for various brush positions 
of this motor are substantially the same as those for various 
settings of the regulating resistance of the induction motor, 
except of course that the brush-rocker adjustment is 
inherently stepless. 

Because of the simple construction of the series com- 
mutator motor, it should be used wherever variations of 
the load torque do not occur, or if they do occur, the 
resultant speed change is permissible. These motors are 
used extensively for newspaper press drives with very 





* A, Reyrolle & Co., Ltd. 
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Fig. |1.— Wound-rotor in- 
duction motor with adjust- 
MOTOR able rotor resistance 











Fig. 2.—Series a.c. com- 

mutator motor with 

adjustable single brush 
rocker 






















CONTROL 


Fig. 3.—Schrage 
a.c. commutator 
motor with ad- 
justable double- 
brush rockers 


MOTOR 











wide speed ranges under push-button control by the 
printer. A feature of the motor is its excellent load- 
sharing characteristics when working in parallel with 
similar motors. In this respect, they are very much better 
than corresponding compound-wound d.c. motors. 

There are two main forms of commutator motor with 
similar load-speed characteristics to the d.c. shunt motor— 
the rotor fed or Schrage type, with speed regulation by 
the adjustment of two oppositely moving sets of brushes, 
and the stator fed or shunt type with a separate induction 
regulator to vary the voltage to the commutator and so the 
speed, also, may be an auxiliary transformer or stator wind- 
ing to improve the power factor of the supply. 

The Schrage type (Fig. 3) is self-contained, that is, it 
does not require any external equipment for speed control 
and so it is often more convenient to apply than the stator 
fed type. It is normally used on drives up to a few 
hundred horse-power for all industrial processes when a 
stepless variable speed is required. Speed ranges of 4 to 1 
are usual, but there is no difficulty in providing much 
wider ranges where needed. It is usual to switch such 
machines directly on to the supply, with interlocks arranged 
to ensure that the brushes are in the low-speed position, 
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Fig. 4.—Shunt a.c. commutator motor with double induction 
regulator and compensating transformer 





when it is normal for more | | | 
than full-load torque to be se thee 
developed with about the full- / d « 
load current from the supply. 


The stator-fed type which, 





a 





like the series type, can be — 
built for larger powers, is 
shown in Fig. 4 and is used 
on drives up to about 1,000 
h.p. and more when the 
speed range is limited. 
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SU05* 
L800 — IM), CONTROL 
L£U00* f ¥ 








TRANSFORMER INDUCTION REGULATOR 
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commutator motor can be 
relied upon to give similar 
service to that obtained from 
their d.c. equivalent. They 
cost more mainly because of the need for more brushes 
and larger commutators, but they have characteristics 
which are in some respects superior to those of their d.c. 
counterpart, for example: 

(1) A.c. commutator motors give truly variable-speed 
drives capable of exerting their full-load torque over 
the whole range, whereas on a d.c. motor with speed 
variation by shunt regulation, weakening the field 
reduces the torque for the same armature current. 

(2) The commutators on a.c. motors are not subject to 
the electrolytic transfer of metal which occurs on 
d.c. commutators, and in consequence have less wear. 

(3) Series motors, as previously mentioned, give much 
superior load-sharing when running in parallel. 


Use of D.C. Motors 


As an alternative to the use of a.c. variable-speed motors, 
the power supply can be rectified and d.c. motors used. 
Except for some traction and similar applications it is 
usual for the d.c. motors to have separately excited fields, 
so that in general two d.c. supplies are required, at least 
one of which must be variable. 

A metal or valve rectifier giving a substantially constant 
voltage for the armature with a shunt regulator in the 
field (Fig. 6) may be all that is required to give a satisfactory 
variable-speed fractional or small horse-power drive, but 
generally, on the larger industrial drives, such as those for 
which a.c. motors have been considered, either motor- 
generators working on the Ward-Leonard principle or arc 
rectifiers are required. 

On the m.g. scheme (Fig. 7) variations of the generator 
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AUTO-TRANSFORMER 


Fig. 5.—Induction motor cascaded with Scherbius set and auto-transformer control (single range) 


supply voltage to the driving-motor armature by generator 
field regulator can usually give all the speed control 
required, but sometimes the driving-motor field is also 
regulated. Motor-generator rectification is very reliable, 
but usually expensive, because all the power is twice 
converted, first by the motor and then by the generator, 
involving a high running cost owing to the losses in the 
two machines. As an alternative, rectification of the 
supply can be by multi- or single-anode rectifiers (see 
Figs. 8 and 9). 

The d.c. output voltage of these static rectifiers can be 
varied either by induction regulator control of the input 
voltage, which involves the extra losses of this conversion 
over those of the rectifier, or by grid or ignitor control of 
the rectifier, which although convenient and efficient 
reduces the supply power-factor in proportion to the output 
voltage; thus with grid or ignitor control of the armature 
voltage reduced speed at constant torque requires the same 
current from the supply as full speed, but at a propor- 
tionately lower power-factor. 

This disability can be overcome for a limited speed 
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Fig. 6.—D.c. motor 
MOTOR and constant volt- 
age rectifier 
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discontinuous current, when 
the motor will be running on 
a series of current pulses. 
This is an adverse condition 
for the motor for which 
load inductances should be 
provided. 
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Fig. 7.—D.c. motor and 
variable voltage m.g. set 








if desired, be used without 
supply transformers by using 
six in a bridge circuit, which 
gives three-phase full-wave 
rectification but reduces the 








Fig. 8.—D.c. motor and 
multi-anode mercury-arc 
rectifier 
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output when compared with 
that of the 6-phase arrange- 
ment possible with the same 
rectifiers and a transformer. 
When there are no main 
transformers, line reactances 
ate required for protection 
against heavy current surges. 

Thyratron valves are prob- 
ably the most popular type of 
single-anode rectifier suitable 
for small and medium powers 
with grid control of the out- 
put voltage. They, however, 
require a few minutes to warm 
up before they can be used, 
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range by using field instead of armature voltage regulation 
but this unfortunately involves increased size of driving 
motor approximately in proportion to the speed range; 
three times the size for a 3 : 1 speed range, etc. 

As rectifiers are not reversible, regenerative braking is 
not possible when the load drives the motor. Dynamic 
braking on a dummy load can be arranged, however, to 
save the cost and complication of an invertor. Unfor- 
tunately, simple dynamic braking is only really suitable for 
controlling constant speed loads. 

Multi-anode mercury-arc rectifiers are of proved 
reliability, available for all powers—small and large—and 
have some advantages over the single-anode types in that 
the control is easier because the arc is passed on from one 
anode to the next without having to be re-struck and also 
auxiliary anodes can be provided for the field supply at 
constant voltage, which saves a separate rectifier and 
protects against either supply being cut off without the 
other. When auxiliary anodes are used on large bulbs the 
variable arc length is liable to give unstable operation. 

Against the advantages mentioned must be set the need 
for supply transformers and inter-star reactors that have 
to be rated to deal with large triple frequency voltages on 
grid-controlled rectifiers. 

The inherent regulation of these rectifiers can be as low 
as 6 per cent at full voltage, to which must be added the 
motor regulation ; thus without voltage/current control 
speed regulation is inferior to that obtainable with either 
of the shunt characteristic a.c. commutator motors. 

A sharp and considerable rise in voltage may occur 
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renewed. 

A single-phase transformer with two bi-phase connected 
thyratrons or similar triode valves are normally used with 
grid control for variable voltage supply for the armatures 
of motors of a few horse-power, with a separate auxiliary 
rectifier for the field current. With this arrangement the 
motors are required to work on a discontinuous current 
and must be liberally rated for their duty. 

For drives up to 50 h.p. six thyratrons in the bridge 
circuit without a transformer give a free firing voltage of 
500 for the armature from a 400 V supply. A separate 
rectifier or transformer is required for the field supply 
which must be variable voltage if speed range by field 
weakening is required to maintain a reasonable power- 
factor at the lower speeds. 

Ignitrons are single-anode mercury-pool rectifier valves, 
capable of carrying much larger currents than thyratrons. 
They are provided with a firing electrode to ignite (as the 
name implies) the valve at each wave. 

The output voltage is controlled by timing the ignition 
of the arc as distinct from the control of the grid potential 
of other types of valve rectifiers. Six ignitrons bridge- 
connected may be used without a transformer to give full- 
wave three-phase rectification or, alternatively, with a 
transformer for six-phase rectification. They are made in 
sizes to give about 500 h.p. at 500 V d.c. when bridge- 
connected, and 600 h.p. with six-phase transformer. 

To overcome the extra complication of and the extra 
power required by the control arrangements for firing 
ignitrons, single-anode mercury-pool valves have been 
recently developed that can be grid-controlled, but 
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Fig. 9.—D.c. motor and single-anode ignitron 


amplifiers to be used 
wherever possible in indus- 
trial applications in place of 
valves because they have un- 
limited life and are perhaps 
more confidently maintained 
by electricians who have not 
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had electronic experience. 
Where the inherent speed 
regulation of the d.c. motor is 
not sufficiently constant for 
the drive when fed from a 
rectifier, it may be improved 
by a feed-back system in 
which a voltage representing 
speed is compared with a 
reference voltage and any 
difference is amplified and 
used to correct the speed. The 
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information about their performance after prolonged 
service is not yet available. 

Static rectifiers in their various forms may have glass 
bulb or metal enclosures. This latter appeals to most 
engineers for industrial applications, but the maintenance 
of high vacuum without pumps is regarded as more 
difficult with metal than glass enclosures. They may be 
water or air cooled. Water cooling makes a more compact 
layout, but the water has to be cooled or wasted after use. 
Depending on the arc voltage about 14 to 2 gallons of water 
are required per minute per 100 h.p. This water must be 
maintained at a normal temperature, and arrangements 
made to shut down the rectifier immediately on failure of 


the water supply. 


Speed Control 

On any of these schemes, whether using a.c. or d.c. 
motors, the speed can be controlled by a hand-wheel or by 
push-buttons if a pilot motor is provided, or alternatively, 
automatically, for example, by gearing as on ring-spinning 
and hosiery machines. Generally, both push-button and 
automatic control of a pilot motor are used, the pilot motor 
adjusting the position of the brushes or induction regulator, 
or the position of a contact on a regulating resistance. 

Grid control resistances and their adjusting gear can be 
very light and quick-acting in comparison with the operating 
mechanisms for brush-rocker or induction regulator 
adjustment, and this largely accounts for the preference 
for this form of control when the drive demands ultra- 
rapid adjustment of the speed. 

Schemes using a supply induction regulator for rectifier 
control are usually costly because a separate transformer 
and rectifier are required for the field supply and, unless 
the speed range is wide, a motor starter is also necessary. 

Grid control by phase-shifting induction regulators is 
satisfactory for control of single bulbs, but unsatisfactory 
for bulbs working in parallel. 

Extremely rapid and accurate operation is possible with 
electronic forms of control, but there now seems to be a 
preference for electro-magnetic transductors and magnetic 
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by the motor and this en- 
ables the speed to be controlled 
within an error of less than 1 per cent. 

Grid and ignitron control of rectifiers lends itself to 
limitation of the armature current, constant torque by 
armature current, and other special features that are of 
use for special applications, but it is unsafe to rely on grid 
control to prevent the motor starting when the supply is 
switched on to a rectifier because the grid control does not 
operate instantaneously. 

Generally, solenoid or motor-actuated mechanical brakes 
are the most satisfactory for all drives because they maintain 
a constant braking torque at all speeds, and this is difficult 
to get in schemes where the motor does the braking. 
Regenerative braking is inherent to the a.c. shunt charac- 
teristic motors when they are driven by the load either at 
constant speed or during deceleration down to bottom 
speed, when the control is operated more quickly than the 
natural decelerating rate of the drive. 

Regenerative braking is impossible on rectifier drives 
unless a separate grid-controlled invertor is provided, so it 
is more usual to apply only dynamic braking, using a 
dummy load and a contactor, but dynamic braking applied 
in this way is not very satisfactory for many drives. 

It is possible to use d.c, injection braking on the a.c. 
motors and it gives satisfactory results, while “ plugging ” 
by reversing the motoring torque until the motor stops is 
most effective for rapid stopping. 

There are two ways of obtaining the very slow running 
speed required on many applications. (1) By arranging 
the motor to drive the load at this low speed after it has 
exerted the necessary torque to break the load away from 
rest. (2) By the use of a separate pony motor, geared to 
give the desired speed and driving through an automatic 
clutch that will allow the main driving motor to run up to 
speed without overspeeding the pony motor. 

When it is important to provide a constant crawling 
speed with varying load a pony motor should be used if at 
all possible because quite a small motor will give more 
than the required breakaway torque and run with a fraction 
of the speed variation that is inevitable when using the 
main driving motor. A further important advantage of 
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the pony motor scheme is that the starting and crawling 
currents are only a fraction of those taken by the main 
driving motor, which when supplied from a rectifier will 
need about full-load current at full field from the supply 
at exceptionally low power factor (about 0-1 lagging). 

The total capital cost of schemes using d.c. motors on a 
rectified supply is usually more than that for a.c. motors 
because the saving in the cost of the motors is not sufficient 
to pay for the rectifier equipment, and the extra losses, in 
this equipment, tend to make the d.c. motor schemes less 
efficient than a.c., use more energy and so cost a little 
more to run. 

Maintenance costs too may be somewhat higher on the 


d.c. motor schemes, as there is the extra equipment to 
maintain and possibly a more highly-trained staff is needed. 
It is important when comparing schemes on a cost basis to 
include only those features that are really of use; un- 
necessary complications may lead to unwarranted capital 
and operating costs. 

Schemes involving rectification and d.c. motors are best 
suited for special applications where the ease of control 
can be used to full advantage and particularly where ultra- 
rapid control is necessary, while the relatively simple a.c. 
commutator motor is best for all those industrial variable- 
speed drives where the usual handwheel or push-button 
operated pilot-motor control is all that is wanted. 





NEW BOOKS 


Electrical Measuring Instrument Practice. By 
E. H. W. Banner, M.Sc., M.I.E.E., M.I.Mech.E., 
F.Inst.P., M.Cons.E. Pp. 130; figs. United Trade 
Press, Ltd., 9, Gough Street, London, E.C.4. Price 15s. 

Since it deals with the practical side of instrument tech- 
nique, there is little theory in this book. Perhaps this 
is its greatest criticism, for it otherwise contains a wealth 
of unusual information and detail. As a supplement to a 
standard text, or for the user rather than student, this book 
stands alone. 

The book deals with specifications as to size, shape, 
terminals, calibration as set down in B.S., Wireless Tele- 
graphy Board, and Radio Components Specifications, also 
the effects of climate, etc. Physical design includes the 
effect of torque/weight ratio on friction, methods of damping, 
mechanical, thermal, electrostatic, and electromagnetic over- 
loading, dials, etc. The deflecting torque and movements 
are discussed from a layout and scale standpoint. ‘Three 
phase power and VAr measurement is also dealt with, 
though here the lack of theory leads to the lame statement 
** Correct connexions are essential and the maker’s diagram 
must be followed.” 

Special instruments such as valve voltmeters, a.c. null 
detectors, recorders, a.c./d.c. comparators, etc., are dealt 
with briefly but well. The author is to be congratulated 
on many of the features seldom available except in 
manufacturers’ literature. There are also some interesting 
tables of application of electrical methods to measurements 
of non-electrical quantities.—E.H.S. 


Power System Transients. Edited by E. Openshaw 
Taylor. Pp. 176; figs. 125. George Newnes, Ltd., 
Tower House, Southampton Street, London, W.C.2. 
Price 21s. 

A uniformity of style and presentation has been achieved 
in this collection of lectures which gives the book a very 
readable quality. The subject matter is based upon a series 
of lectures on power system transients given by the authors 
at Heriot-Watt College, Edinburgh. 

After an historical introduction, wherein it is stated 
that a surge and an Act of God were at one time considered 
synonymous, the first chapter outlines the causes of transients. 
Lightning, switching, short-circuits and resonance conditions 
are described under separate headings. The relative 
magnitudes and wave shapes of these transients are presented 
as graphs related to appropriate circuit diagrams. The 
second chapter follows naturally upon the first, giving the 
effect of transients on plant—gaps, insulators, transformers 
and generators. Transformers are the most important item 
of plant subject to voltage transients and the major proportion 
of the chapter is devoted to transformers. The standing 
wave and travelling wave theories of voltage distribution 
subsequent to a surge are detailed and compared. The 
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procedure used for impulse testing, including the detection 
and location of faults, is also described. 

The available methods of protection against voltage 
transients are described in the third chapter. They include 
earth wires, rod gaps, surge absorbers and divertors, and 
resistance switching. A short chapter then follows on the 
measurement of transients, being, in the main, a description 
of a high speed cathode ray oscillograph. 

Chapter five is entirely devoted to the impulse testing of 
transformers, and to some extent repeats information given 
in previous chapters. The last chapter, which occupies a 
third of the volume, gives a comprehensive review of the 
methods used to calculate transients in power systems. In 
common with the remainder of the book, it is descriptive 
rather than analytical, and so successfully concludes an 
admirable introduction to the subject of power system 
transients.—K.W.W. 


The Electromagnetic Field in its Engineering Aspects. 
By G. W. Carter, M.A., M.I.E.E., Mem.A.I.E.E. 
Pp. 360; figs. Messrs. Longmans, Green & Co., Ltd., 
647, Clifford Street, London, W.1. Price 35s. 

The purpose of this book is to present a simple mathe- 
matical approach to field theory: and it does so extremely 
well, the text being written in the m.k.s. system of units. 

The introductory chapters are historical in content, the 
author believing that a more sensible foundation for m.k.s. 
units is a reason why, rather than a statement of fact. This 
may prove confusing to a student versed in fundamental 
theory, and leads to a definition: 


Electric force = a on page 12, 


= on page I5. 
Naturally from this time onward A is dropped, which means 
that a student intent on learning the formule has two for 
the price of one. 

The author does not introduce vector algebra as such 
until the final chapters, but manages to use heavy type for 
vector quantities, which is allowable since his equations are 
scalar multiplied, though a little theory of vectors earlier 
would simplify some of the basic proofs. The use of curl, 
div and grad is introduced in a non-classical way, and the 
principle of relativity is discussed with interesting illustra- 
tions of its importance to electrical engineers. 

There is much in this book to hold both the power and 
radio engineer. For example, the depth of penetration of 
copper at 50 c/s is shown to be 0-66 cm, in iron about 0-5 mm, 
and it is pointed out that these are of the order of thickness 
used in busbars and lamination in transformers respectively ; 
later wave-guides are discussed. Altogether this is a most 
comprehensive book on field phenomena.—E.H.S. 


and the fact that « = 
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Financial Section 





STOCKS and 
SHARES 


IT is a matter of perennial wonder, 
even to senior members of the House, 
that Stock Exchange markets can 
undergo a complete change so rapidly 
as they do. For more than a month 
past, prices have been steadily rising 
and, as our weekly lists of quotations 
have witnessed, many of the advances 
were substantial. It looked for a time 
as though “‘ the sky were the ceiling.” 
And then, for no particular reason, 
some ten days ago there was an all- 
round halt which developed into 
heaviness, leading to falls in most of 
the leading departments. For this 
change of atmosphere, politics—par- 
ticularly those connected with European 
defence, China, Formosa and the 
United States—were roundly blamed, 
but this did not entirely or adequately 
explain why there should have been 
so material an alteration in the general 
position. However, it will be noticed 
from our list of prices that, instead of 
markets showing a consistently im- 
proving tendency, the disposition has 
been irregular. The majority of move- 
ments given in our tables are still 
upward, and once more it is made 
plain with what confidence the investor 
regards the field of electrical securities. 


The Price Changes 

The dullness in British Electricity 
stocks is due to sympathy with the 
general reaction in the _ gilt-edged 
market. In addition, the stocks went 
easier on the very qualified welcome 
accorded to the offer of £100m. 3} 
per cent 1976-9 at 1003. The East 
African Power § per cent convertible 
debenture issue secured a favourable 
reception from the public, being over- 
subscribed. In the share lists, Cromp- 
ton Parkinsons rose Is 3d to 19s 6d 
on the strength of the company’s big 
export order. Dubilier Condensers at 
5s 6d were not affected by the chair- 
man’s review; the dividend, as already 
announced, is repeated at 25 per cent. 
London Electric Wire at §0s are 
3s 9d up. Hoovers hardened to 43s 9d 
on the expectation of an early scheme 
being submitted for rearrangement of 
the capital. Rises ranging from Is 3d 
to 2s 9d are to be noted in the price 
lists, and the market, as indicated 
above, has come so far very success- 
fully through a somewhat difficult time. 

Dealings in the East African de- 
benture stock started on Tuesday in 
this week, the opening price being 
Ios premium. The new British Elec- 
tricity scrip is ;; discount. Both 
stocks were issued at 100}. 
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The following figures summarize 
another batch of the company results 
reported over the last month or two, 
the object being to compare the latest 
year’s earnings with those of the 
previous period, and, also, with the 


rates of dividend paid from them. As 
on previous occasions, earnings are 
expressed as a percentage (gross) on 
the ordinary capital ; in other words, 
as the rate of dividend which could 
theoretically have been paid (subject 


The Week’s Price Changes 

















Middle Week’s Dividend 1954 
Nom. price Rise pronanet ery 
Company or Board Value 23rdAug- or Pre- Last Yield% High- Low- 
Fall vious est est 
Gilt-edged Stocks Sa ae 
Brit. Elec. 1968/73 100 96 —} 3 3 3:2 3 97 88: 
Brit. Elec. 1974/77 100 943 A 3 3 33-2 964 87} 
Brit. Elec. 1976/79 100 1014 33 3} 3 9.06 1014 93% 
Brit. Elec. 1974/79 100 1083xd —2 4} 4} 318 4 14 103% 
Overseas Electric Supply 
Calcutta Elec. aes ros one ee 21/6 67 6t 510 4 21/9 18/7 
East African Power ove ve ee 22/6 +6d 7 7 6 4 23/4 19/6 
Nigerian Elec. ... me weer ET 24/- 10 10 8 6 25/- 23/6 
Palestine Elec. “A” él 20/6 Nil Nil Nil 20/6 16/- 
Perak Hydro-Elec. fl 15/9 Nil 6 P24 16/- 13/9 
Equipment and Manufacturing 
Aberdare Cables ... aos oe /- 11/3 —3d 25 124* 5 12/- 8/1 
Aerialite ee ase I/- 12/6 88} 884 24.6 12/6 10/9 
Allen, W. H. oe ae ae wee 74/6 15 20 ar ae 74/6 50/- 
Aron Elec. Ord. ... cee pve tee 45/- 20 15 613 4 50/- 43/- 
Assoc. Elec. Ord. ... sas Ag 61/3 +1/3 20 114* als) 6 61/6 41/6 
Automatic Tel. & El... ace Gee 72/6 15 15 - 73/- 57/3 
Babcock & Wilcox ave ee 61/3 —I/- 18 12* 318 0 62/3 47/3 
Baldwin, H. J. sue 4/6 20 20 8 18 0 5/6 3/9 
Bakelite... ioe ae 10/- 26/3 123 124 415 3 27/6 23/6 
British Aluminium ane ces. HD 36/3 12 10 510 4 40/- 34/6 
B.I. Callender’s ... nae we, WEN 47/3 +9d 10 10 449 47/6 37/9 
B.I. Callender’s 6% Pref. ee | 26/3 +3d 6 6 4ii 5 26/3 24/3 
British Thermostat 5/- 23/9 35 274* 23/9 12/- 
British Vac. Cleaner 5/- 14/3 —3d 25 25 815 6 14/6 11/6 
Brook Motors... 10/- 44/3 -1/9 20 20* 41 6 44/6 33/3 
Brush Ord. 5/- 7/- 4 6 459 7/- 3/6 
Bulgin, A. F. I/- 3/6 30 30 8 il 6 3/7 3/2 
Burco ais eae 5/- 17/- 35 35 5 o* 17 - 12/1 
Chloride El. Storage eae ee | 66/3 —!3 = =20 123* 315 68/- 46/6 
Clarke Chapman ... se ase! WOR 67/6 173 20 67/6 47/6 
Cole, E. K. eee = 33/9 25 274 38/9 22/6 
Cossor, A. C. 5/- 10/6 10 10 415 3 10/6 7/- 
Crabtree ... sas oie 10/- 28/9 173 174 6.5 9 29/6 23/9 
Crompton Parkinson Ord. 5/- 19/6 - 1/3 11} 20 ee ay 19/6 14/- 
De La Rue... 5/- 19/6 —6d Nil 20 5 A297 21/- 12/3 
Decca 4/- 43/- 150 35* 43/- 32/- 
Desoutter ... 5/- 21/3 2/- 18 20 413 0 21/6 161 
Dewhurst ... ase one ee 6/- 19 19 ss 2 6/3 5/l 
Dictograph Tel. /- 6/6 20 20* 63 0 6/6 52 
Dubilier Condenser I/- 5/6 25 25 411 0 6/- 4/1 
E.M.I. ae aes ses 10/- 19/- 12 8 4 43 19/- 11/3 
Electrical Components ... uae |- 13/9 20 20 7 58.6 13/9 10/9 
Elec. Construction =e oa ee 61/3 IS 15 417 0 61/3 53/- 
Enfield Cable Ord. eee oso SES 23/- +6d 5 Nil Nil 25/- 16/6 
English Electric ... ese ove tb 35/- 15 10* a2 9 55/- 38, - 
English Electric 32% Pref. des) Ee 16/9 +3d ? 3} eo Ff 16/9 15,3 
Ericsson Tel. ese 5/- 26/6 22+ 25+ 2 7 2*+ 26/6 22/9 
Ever Ready 5/- 25/6 35 40 25/6 179 
Falk Stadelmann ... ass a 38/6 15 15 7 15 10 4l/- 36,6 
G.E.C. Ord. ane or ae sel 52/6 11} 124 415 3 52/6 37/6 
G.E.C. 63% Pref.... one oe S| 27/- 64 63 416 3 27/3 26/6 
General Cables see ae 17/- 30 30 816 6 17/- 16/3 
Greenwood & Batley... a 50/- 174 174 700 50/- 40/3 
Hackbridge Cable 5/- 15/9 20 20 6 FF 9 15/9 11/3 
Hackbridge & Hewittic ... 5/- 22/6 20 25 Sir @ 23/3 16/10 
Hall Tel. Acc. oes 10/- 12/- 10 10 8 6 8 13/- 10/6 
Heatrae_... wee 2/- 5/- 123 124 5 0 @ 5/- 4- 
Henley’s 10/- 19/6 +6d 103 104 “a5 7 39 19/6 15/6 
Holophane 5/- 15/3 20 20 611i 2 15/3 13/1 





* After capital bonus. 





+ Free of income tax. 


The above quotations are based upon middle prices in the Stock Exchange Daily Official List. 
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to profits tax) if the year’s net surplus 
had been distributed in full. The 
difference between these earnings 
figures and the dividends represents, 
of course, the “‘ cover ”’ for the latter. 


justed for capital bonus distribu- 
tions, but not for issues of shares for 
cash: the latest earnings shown in 
the case of Parsons and Reyrolle are 
considerably affected by the large 


Since, also, the calculations are based 
on taxed profits they do not always 
give a true reflection of changes in 
trading results between the two years. 
One result of to-day’s scale of taxation 























Figures in the table are ad- “rights” issues made during the year. is to iron out the result of fluctuations 
e e | Earned %, | Ordinaryj 
in Electrical Investments Company | al tan | ene 
Previous| Latest | 0 
Allen, W. H. ee ee a 20 
. 9 i uto Telephone 49 | 62 1 
Middle Week s Dividend 1954 Babcock & W. | 45 49 | 12 
Nom. price Rise —— + —_ —_— B.EC.C. | 44 37 10 
Compa Board Vv: . " ; OY -., _ Chloride Elec. 274 40 124 
pany or Boar alue 23rd Aug. or Pre Last Yield % High- Low Cole, E. K. 73° 101 27} 
Fall vious est — est Eng. & Lighting 71 150 30 
me 2 -- Ever Ready 58 67 40 
Equipment and Manufacturing—continued. £sd ans mae aa = = 
Hoover: cs Aig teas ee 43/9 +94 25 45 5 210 44/6 263 a 15 20 105 
ee as aa ye Pace 37/9 13 15 319 6 39- 26/6 sen | # = 2 
‘ Johnson & P. 34 24 15 
Intl. Combustion ... ies we os 24/- 15 20 43 4 24/- 14/6 Lancs. Dynamo 31 33 14 
Johnson & Phillips ... Sw. Et 52/6 15 15 5143 52/6 47/6 ee ame ¢ a = 
Lancashire Dynamo... —S sss EL 59/- 124 14 415 0 59/6 43) Parsons S s Be 
Laurence, Scott ... aes ave, PSS 23/9 15 20 443  25/- 14/- eo 5] po 275 
ListerRiAs cue des, sac, 43/- 9 12 511 7 43/6 31/9 Siemens 24 15 10 
London Elec. Wire eto essen ial 50/- $3/9 15 10* 400 50- 38/- Southern Areas 17 18 7s 
MR toe ee ae a 363 1/3910 37/6 25/3 ean 2 ey 3h 
Marryat & Scott... «us / 7/- 223 25 Fe@9 7/- 5/11 Vickers 39 43 15” 
Mather & Platt... 90. we EL 46/6 2b 5 , 47/- —-32- nee pA gu pa. & bs 
Metal Industries... 0... EL 33/6 = -2/- 12 9 576 42/3 29/6 - : 
Midland Elec. Mfg. ae we 8 67/6 15 15 490 67/6 63/- z - 
Morphy-Richards... ... ... 4/- 22/6 +2/6 40 40 : 22/6 «11/4 in gross profits. In one or two instances, 
Pine Wes hack ee seal 53/- 46d 15 15 Sis 2 Ste “SOE lower tax charges have had the effect 
Newman Ind... ee we D/ 2/44 10 10 885 2/6 2- of converting a decline in the latter 
Oldham &Son wee A= 3/3 +3d 17} 174 28 34 WS into an actual increase in the net 
Parnall (Yate)... ... «Sj 87} —3d 6 8 mse & an surplus. On the other hand, the 
Parsons,C.A. . 0s El 6O/= 1/3 IHH®— 210 0-38) benefits of expansion have often 
Plessey ac wee tea COR, 7 Sag 25 30 57/6 37/10 been largely whittled away by the 
Pye Deferred coe eee we = S/- 29/6 20 20* 379 29/6 15/7 tax-gatherer. 
Revo 10/- 14/- 273 9 6 8 6 20/3 14/- : se 
Reyrolle £1 92/6 +26 12h 133 ‘se te os Conservative Dividends 
Rheostatic...  .. vss vee A> 15/9 $919 20 50 F 15 bey Allowing for the above reservations, 
Richardsons Westgarth ... sca, Se 12/3 15 15* 626 12/3 6/6 the comparison between company 
Scottish Cables... 9. ss 4/=—2I/- 20 273 5 48 2i/- 12/11 earnings published this year and last, 
Siemens Ord. v0 owe vee El 39/9 +3d 10 10 506 43/9 33/9 gives a fair impression of the expansion 
—— sl SS UUM Ue . 13/- 7/8 of trade which has occurred generally 
—e OS = : = 7) 2 © during the last year or so, and of the 
Strand Elec. /- 8/9 173 173 10 0 0 9/3 8/3 benefits b ht ab b : level of 
Sturtevant oie ae sca Se 42/6 +1/9 181+ 189% 2 4 9F 2/6 29)- ene ts brought about Dy a level o 
SEMElaey isl. see ee, ~ vey cB 32/6 15 15 948 26 27/6 prices much more stable than had been 
Switchgear & Cowans ... «.. 5/= 12/9 223 10 3186 13/7 99 the case in the two previous periods. 
Taylor Tunnicliff ... 9. we S/e 25 I2e* 5 13 9 = 12/4 :10)7 The table also demonstrates that, 
TES. sd, «ey OR) 3B L1/3 20 30% 35/- 213 while more than half the companies 
T.C. & M. Nia Sox.) eel 33/9 10 ye 569 346 30/3 paid larger dividends than before, 
Telephone Mfg. ... +. we 5/= 9/3 13d 10 10 5 8 | 9/3 7/6 most of the distributions remained 
Thorn Elec. ee ee eee ee 20 4 18  25/- 13/3 within strictly conservative bounds. 
Thornycroft “ee és «. fi 43/- 15 15 619 6 47/6 33/4 ne 
Tube Investments... ... ss. El 68,9 15 15 473 68/9 60/3 Electricity Overseas 
— ~~ oe = a9 +1/9 Nil 10 2134 18/9 7/6 There has been a rise of 1s 6d in the 
ee ee 10 24 953 83 5) price of East African Power & Light 
Walsall Conduits ... sa «. 4/- 51/3 70 70 594 52/6 44): shares, at 22s 6d, since news of the 
pr Z —— + . * - ps oe = sy final dividend, which makes the custo- 
ons oes ‘ise - he . 4 
Westinghouse Brake... cesta 72/6 14 15 4:2 9 72/6 60/9 ae total of 7 ie ge and of the 
West, Allen gk, fee ieee ae 174 sé) Me i277 profits statement; this shows a con- 
WolfElectric ... «2 we Sle «dD 15 174 5189 149 Ie siderable improvement in the net 
at profit, although the latter again appears 
age, to fall a little short of dividend disburse- 
9 gle ; ments on the present capital. Further 
A Ord. ... 100 = 834 6 739 89} 80 > | a? db 
por 100 «524 3} 7210 55) 52 expansion plants are to be financed by 
Anglo-Portuguese ra 24/- 8 8 613 4 24/- 21/- an issue of debenture stock carrying 
Brit. Elec. Traction: rights of conversion into ordinary 
Dek. Ord. nus ee Sf I> 35 50 420 61/3 39/1 shares. Oriental Telephone shares have 
Cable & Wireless: been less active, but at 92s have im- 
Crda le i ce nee 39)- —6d 8 9 412 4 40/6 26/2 proved upon the sharp rise which 
4% Loan 100984 4 44 40-3 Sa followed the company’s statement fore- 
Calcutta Trams... eee sn ee 21/6 6+ 24+ 21/6 17/1 shadowing an _ eventual liquidation. 
Cape Elec. Trams on este 17/6 53 73 8il 6 17/6 12/4 Bagdad Light have remained com- 
Marconi Marine ... af eas | 33/9 10 10 5 18 6 33/9 27/6 paratively subdued at about 57s 6d, 
Oriental Tel. Ord. ws, eet 95/- 16 16 95/- 82/6 due to uncertainty over the Iraq 
Telephone Props. me eek 5] 8 8 : 5} 4t Government’s intentions regarding the 
Telephone Rentals 5/- 10/6 10 10# 10,6 9 acquisition of the undertaking. 
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REPORTS and DIVIDENDS 


. Pinchin, Johnson & Associates, Ltd. 
—Mr. G. R. T. Taylor, chairman, states 
that there was a marked revival of demand 
in the later months of the financial year 
ended 31st March, new monthly produc- 
tion figures being established at the main 
factory chiefly as a result of the major 
export industries. This improvement has 
been maintained during the early months 
of the current year; consequently new 
factory buildings and plant have become 
necessary to increase production. The 
combined profits, including investment 
income, rose from (£1,546,807  t6 
£1,976,218 and the net profit from 
£538,241 to £695,026. The dividend is 
raised from 20 to 25 per cent. 


Pye, Ltd.—The directors’ report for 
the year ended 31st March states that, 
despite the competition which has now 
become very severe in the export market, 
figures for the current year are already 
slightly ahead of last year’s and in the 
home market television and radio sales are 
in advance of the exceptional figures 
achieved in the Coronation year. In the 
electrical appliance field the introduction 
of new lines has tended to overcome the 
contraction that took place in the export 
market a year ago. 


Newman Brothers (Derby), Ltd., 
report an increase from £181,717 to 
£278,243 in the trading profits for the year 
ended 31st March last. Taxation rose 
from £84,994 to £149,362 and the net 
profit amounted to £95,654 (£74,537). A 
sum of £25,000 (£26,338) is transferred to 
general reserve and the annual dividend is 
increased from I0 to 124 per cent with a 
5 per cent bonus. The carry-forward is 
increased from £30,143 to £38,937. 


The Nigerian Electricity Supply 
Corporation, Ltd., has published its report 
for the year ended 28th February. Revenue 
from power sales decreased from £274,782 
to £271,086 but the operating costs rose 
from £69,751 to £78,831. The revenue 
reserves stood at £234,079 (£211,905). 


_George Kent, Ltd.—In a statement 
circulated with the annual report Com- 
mander P. W. Kent, chairman and joint 
managing director, says that the total value 
of the company’s output slightly exceeded 
the previous year’s. On the other hand 
new orders for some of the principal 
products have been more difficult to secure. 
They anticipate that they will be able to 
maintain output at approximately the same 
figure during the current year. 


_ Stream-Line Filters, Ltd.—A pre- 
liminary statement for the year ended 31st 
December records a rise in gross profits 
from £104,995 to £272,306. After pro- 
viding for taxation, etc., amounting to 
£178,532 (£111,814), the net profit was 
£93,774 (£55,497). A bonus of 20 per 
cent (5 per cent) is recommended, which, 
with the unchanged first and second 
interim dividends of 5 and 15 per cent 
respectively, makes a total of 40 per cent 
(25 per cent). 


J. & E. Hall, Ltd., has applied to the 
Capital Issues Committee for permission 
to issue by way of capitalization of reserves 
336,000 {1 ordinary shares on the basis 
of one for each £2 of ordinary stock held. 
If consent is given an_ extraordinary 
meeting is to be called to increase the 
authorized capital to £1,500,000 and to 
capitalize reserves. The new shares will 
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rank pari passu with the existing ordinary 
stock and will rank for the final dividend 
in respect of the current year. 


The Nico Light Engineering Co., 
Ltd., reports a net profit, after taxation, 
amounting to £8,494 for the year ended 
31st March, as compared with £10,473 
for the previous year. A dividend of 
IO per cent and a bonus of 10 per cent are 
again to be paid and £4,000 (nil) is placed 
to building reserve. The carry-forward is 
reduced from £11,598 to £10,138. 


Cape Electric Tramways (1949), 
Ltd.—The group net trading profit is 
estimated at £110,500 for the year ended 
30th June last. The net profit for 
1952-53 was £61,768, after providing for 
taxation amounting to £17,524. It is 
proposed to pay a bonus of 1} per cent 
(nil) in addition to a 6 (54) per cent 
dividend. 


Christy Brothers, Ltd., report that 
after. providing for tax of £35,093 
(£38,493) the group net profit for the year 
ended 31st March was £29,969 (£33,823). 
The general reserve receives £16,500 
(£20,000) and the dividend is maintained 
at 7 per cent, the carry-forward being 
increased from £30,237 to £32,456. 


The Automatic Telephone & 
Electric Co., Ltd., is to maintain its 
interim dividend at 3 per cent on larger 
capital. 


New Issues 


It is announced that applications for the 
£100 million of British Electricity stock 
1976-79 has been allotted in full up to 
£250,000, larger applications receiving 
about 78 per cent of the amounts applied 
for. 

The Power Securities Corporation states 
that applications in this country for the 
East African Power & Lighting Co.’s 5 per 
cent convertible debenture stock 1960-69 
more than covered the full £33 million of 
the issue. 


New Companies 


English Salvi Co., Ltd.—Registered 
gth July. Capital £100. Merchants, 
agents, factors, brokers, exporters, manu- 
facturers and sellers of all kinds of elec- 
trical and associated goods and materials, 
including conductor accessories for high 
voltage transmission lines, etc. Directors: 
S. L. R. Hollis and J. H. M. Sykes. 
Regd. office: 94, Old Broad Street, E.C.2. 


A. E. Connorton (Engineers), Ltd.— 
Registered 30th July. Capital £100. 
General heating, ventilating, lighting, 
electrical and mechanical engineers, etc. 
A. E. Connorton is the first director. 
Regd. office: Bristol House, 19/20, Hol- 
born Viaduct, E.C.r1. 


Hargreaves & Hayward, Ltd.— 
Registered 4th August. Capital £100. 
Electricians, mechanical engineers and 
manufacturers, workers and dealers in 
electrical apparatus and _ goods, etc. 
Directors: H. W. Hargreaves and Elza G. 
Hayward, both of 138, Morecambe Road, 
Lancaster. Secretary: Sarah Hargreaves. 
Regd. office: Martins Bank Chambers, 
Euston Road, Morecambe and Heysham. 

H.H. Electrical (London), Ltd.— 
Registered 5th August. Capital £100. 
Electrical equipment specialists, etc. 
Directors: Mrs. Rachel Herzog, director 


of H.H. Electric, Ltd., etc.; and J. C. 
Clarke, director of Clarke (Electrical), Ltd., 
etc. Secretary: Hannah Clarke. Regd. 
office: 37, Manchester Street, W.1. 

Contemporary Lighting Engineers, 
Ltd.—Registered 9th August. Capital 
£500. Electricians, etc. Secretary: J. S. 
Hart, 34, Parkfield Road, South Harrow, 
Middx. 

San Marco (U.K.), Ltd.—Registered 
6th August. Capital £100. Wholesale 
and retail dealers in and manufacturers, 
importers and exporters of hotel, restau- 
rant, café, canteen, hospital and household 
equipment, refrigerating, electrical and 
general engineers, etc. Secretary: R. D. 
Greig. Regd. office: 2/3, Norfolk Street, 
W.C.2. 

South Wales Concrete Pipe Co., 
Ltd.—Registered 12th August. Capital 
£50,000. Manufacturers and dealers in 
centrifugally spun concrete pipes and 
concrete pipes of all kinds, concrete lighting 
columns and pylons, etc. Subscribers: 
J. L. M. Garrett and W. L. Addison. 
Secretary: F. P. Jenkins. Regd. office: 
Lanelay Works, Pontyclun, Glam. 

Giannini, Ltd. — Registered 11th 
August. Capital £10,000. Manufac- 
turers, designers and dealers in automatic 
and mechanical precision instruments and 
controls, telemetering and computing 
instruments and equipment, etc. Sub- 
scribers: J. C. Dykes and B. Sutton. 
— office: 1, Copthall Close, Moorgate, 

GC. 


Electrocult, Ltd.— Registered 11th 
August. Capital £100. Manufacturers, 
exporters and wholesale and retail distri- 
butors of materials, equipment and pro- 
cesses for heating of buildings of all kinds, 
especially the electric heating of glass- 
houses and other horticultural and agri- 
cultural buildings, etc. Subscribers: C. J. 
Pollard and C. C. Stickler. Regd. office: 
Electrocult Works, Station Road, Har- 
penden. 


Telektron (Great Britain), Ltd.— 
Registered 21st July. Capital £100. 
Hydraulic, pneumatic, electrical, mechani- 
cal, constructional, scientific and general 
engineers and designers, makers of hy- 
draulic, pneumatic, electronic and electrical 
equipment, etc. Solicitors: McKenna 
& Co., 12, Whitehall, S.W.1. 

Glass to Metal Sealings Co., Ltd.— 
Registered 12th August. Capital £1,000. 
Sealing of glass to metal and general 
engineering to the electronic trade, etc. 
Directors: P. Sadler, Mrs. Lilian Sadler, 
W. Aisbit and Mrs. Elizabeth Aisbit 
(secretary). Regd. office: Nassau Mill, 
Vine Street, Patricroft, Lancs. 

Qualified Engineers, Ltd.—Registered 
22nd July. Capital £1,000. General 
electrical, radio and television engineers 
and contractors, etc. H.C. L. Barnett is 
the first director. Regd. office: 28, Western 
Road, Littlehampton, Sussex. 


Liquidations 

Electro-plant, Ltd., merchants and 
manufacturers of electrical plant and 
machinery, 23, Cheapside, Bradford.— 
First and final dividend of 6s 44d in the £ 
payable 30th August at 23, Cheapside, 
Bradford. 

Lancaster Electric Co. (Enfield), 
Ltd., electrical contractors, 1, Essex Road, 
Enfield.—First and final dividend of 
Is 47d in the £ payable at the office of 
the Official Receiver and Liquidator, 
Inveresk House, 346, Strand, London, 
Wz. 
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GUARDIAN. 2000W. Bronze, Chromium JEWEL. 1000W. Green or Cream, PARAGLOW. 1000W. Bronze or Cream, 
plated reflector, £6.0.0, plus £2.3.10 £1,17.6, plus 13s. 9d. Purchase Tax £2.5.0, plus 16s. 5d. Purchase Tax. 2000 W. 
Purchase Tax Bronze or Cream, £2.15.0, plus £1.0.) 

Purchase Tax 





PARABAIN. Wall fire, 1000 W, Ivory 
£3.9.6, plus £1.5.5 Purchase Tax 












CARLTON. Imitation coal PARABEAU. 2000 W. 

effect 2000 W Silver, Gold Gilt,  £4.19.6, plus 

or Copper, £12.0.0, plus £1.16.4 Purchase Tax 
£4.7.0 Purchase Tax 









1} P protected electric fires 
dy 


V1té- 






You will certainly increase your fire sales when you stock this 
Premier Fine-Quality Range. 


Designed for all tastes AND competitively priced—Premier fires 
represent outstanding value on the market to-day—All fires have 
effective safety guards—Why not write for further details or... 


ouder NOW and be sure of delweny ty 


PREMIER ELECTRIC HEATERS LTD. BIRMINGHAM 9. Member of the A.E.I. Group of Companies 
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For OVER FIFTY YEARS The Tudor 
Accumulator Company has specialised 
in the design and manufacture of bat- 
teries for switchgear operation, indica- 
tion and emergency duties in power 
stations and substations; and Tudor 
Batteries have played a large part in the 


recent expansion of electricity supply 


THE TUDOR ACCUMULATOR COMPANY LIMITED 


In Malta as in Great Britain 








ELECTRICAL 


DEVELOPMENT 


depends on 





Tudor are supplying fifty 30-volt self-contained 
switch tripping equipments to J. G. Statter & Co. 
Ltd..to whom the Crown Agents, on 
behalf of the Malta Government, have 
awarded the contract for supply of the 11 kV 

switchgear required for reconstructing the 
distribution system. The Consulting Engineers are 
Messrs. Preece, Cardew & Rider. 
The reconstruction involves changing from single 
phase, 100 cycles to 3-phase, 50 cycles which 
will enable the l.v. system to be standardised 
at 415/240 volts, 50 cycles. 





in Britain. Wherever they are in service, 
Tudor Batteries are noted for their 
outstanding reliability and low main- 
tenance cost under all conditions. 

Tudor engineers will be pleased to prepare a speci- 


fication of the most economical battery scheme to 


meet your requirements. 


BATTERIES 









T.131 


-137 VICTORIA STREET‘: LONDON: SWI 
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GENERATION 
AND 
DEVELOPMENT 





Electricity Sales in July 


Details of electricity generation in July 
were published in last week’s issue of the 
Electrical Review (page 288); the accom- 
panying table analyses the Area ‘Boards’ 
sales. The national figures show an 
increase over July, 1953, of 10°8 per cent, 
but when corrected for the much colder 
weather conditions and for the fewer 
working days, the increase is 9-I per cent. 


Chliostair, Isle of Harris, Hydro-Electric 
Scheme (Constructional Scheme No. 35) 
which will produce about 2,400,000 kWh 
annually. The~ scheme provides for 
harnessing the waters of Loch Chliostair 
at the outlet of which a dam, 26oft long 
and 30ft high, is to be built. From the 
dam, water will be led by pipeline, 4,000ft 
long, to a power station with a capacity of 
700 kW situated on the bank of the River 
Eaval. The scheme will supply electricity 
to the Board’s distribution system which 
has been extended from Lewis into Harris. 
At present there are at Stornoway diesel 
engined generators of 3,600 kW which 
produced 8,600,000 kWh in 1953. 


Belfast Extensions 


The third and final stage of construction 
work on extensions to Belfast’s municipal 
power station will cost £3,208,000. The 
Electricity Committee has decided to 


ELECTRICITY SENT OUT BY AREA BOARDS FOR THEIR CONSUMERS 





Totals for July | Twelve Months Totals Ended 
(million kWh) 3ist July 
Area Board (million kWh) 
| Inc.or | | Inc. or 
1953 1954 | Dec. % 1953 1954 Dec. °, 
London 344.3 379-2 | +101 |  5,682-7 5.9652 | + 3-2 
South Eastern 218-9 243-3; «+111 3,305-2 3,512-1 | + 63 
Southern a 258-1 289-9 +123 3,363-3 4,125-7 + 68 
South Western 130-0 163-4 | +25-7 1,856-4 2,066-6 +11-3 
Eastern 350-2 390-5 +11-5 5,365-8 5,689-0 + 6:0 
East Midlands®* 321-2 344-3 72 4,581-1 4,829-2 + 5-4 
Midlands* ae ; or. 413-0 467°8 +13-3 6,068-5 6547-1 | + 7-9 
South Wales* xs 275-4 | 297-6 8-1 3,345-3 3,767°9 +126 
Merseyside and N. Wales® ... 244-4 275-9 12-9 3,385-1 3,694:9 + 9-2 
Yorkshire* .. cee 421-6 457-2 + 8-4 5,947-6 6,341-4 + 66 
North Eastern* 263-1 280:5 66 3,563-3 3,7787 | + 60 
North Western* 461-4 | 504-0 + 92 | 6,524-3 7,113-0 | + 9-0 
South East Scotland ... 81-3 89-4 +10-0 1,264-4 1,378-4 + 9:0 
South West Scotland* 184-8 | 200-0 + 8-2 3,058-2 | 3,264-2 | + 67 
Total all Are Boards 3,967-7 | 4382-0 | +105 | 57,8112 | 61,9734 | +4 7-2 
| Direct Supplies : Central : a 
Authority ... | 83-6 106-3 +27-2 854-8 1,083-6 +268 
Grand Total ... 4,051 -3 4,489-3 +10-8 58,666-0 63,057-0 - 75 
Mainly Industrial Areas* ... | 2,584-9 | 2,827-3 | + 9-4 36,473-4 39,3364 | 47:8 
| Mainly Non-Industrial Areas 1,382-8 1,555-7 | +12:5 21,337°8 22,6370 | + 61 
| Total Number of Effective | | | 
Working Days... ae | 27-80 27-49 | | 
| ' 

















* Those in which industrial consumers took over 50%, of the total sales in the preceding financial year. 


Drakelow “B’’ Power Station 


The British Electricity Authority has 
received the consent of the Minister of 
Fuel and Power to the construction of a 
new section of the Drakelow power 
station to be known as Drakelow “ B.” 
The installation will comprise four 120,000 
kW turbo-generator sets, bringing the 
total capacity of the plant at Drakelow up 
to 720,000 kW. There will be four boiler 
units each having an evaporative capacity 
of 860,000 lb/hr, and four cooling towers 
each capable of dealing with 3,820,000 
gallons of water an hour. 


Colour-Light Signalling 


Recently the London Transport signal 
engineering staff started work on the first 
stage of a long-term plan to install eventu- 
ally electric colour-light signals on the 
Metropolitan Line from Rickmansworth 
to Stoke Mandeville, covering a distance 
of over eighteen miles. The first stage of 
the work covers nearly four miles of 
double track between Rickmansworth and 
Chorley Wood and will be finished by 
December. 


Isle of Harris Hydro-Electric 
Scheme 


The North of Scotland Hydro-Electric 
Board has announced details of its Loch 
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recommend the City Council to seek 
Ministry of Commerce sanction for raising 
the sum as a loan. The station is expected 
to be in operation by the winter of 1958-59. 
Work is proceeding on the initial installa- 
tion consisting of two generators, and 
orders have been placed for the first 
extension of two other generators. The 
second extension, for which the loan is 
now to be sought, will consist of one 
60 MW set. The cost of this is made up 
of £566,000 for civil engineering works 
and £2,642,000 for plant. 


Rural Supplies in Northumberland 


The South East Scotland Electricity 
Board is to spend £24,000 on rural electri- 
fication work in the Kyloe-Fenwick area 
of North Northumberland. 


New Scottish Station 

On 4th September Sir John Cameron, 
D.Sc., Q.C., Dean of the Faculty of 
Advocates, will start up the generators at 
the North of Scotland Board’s Ullapool 
power station in Strathkanaird. 


Electricity Production in India 


The total generating capacity of all the 
public electricity supply undertakings in 
India just crossed the two million kW 
mark in 19§2, 


according to the latest 





report of the Central Water and Power 
Commission of the Government of India. 
Of this, 55 per cent consisted of steam 
plant, about 36 per cent of hydro-electric 
plant and the rest mainly diesel. The 
overall increase compared with the previous 
year was 12°3 per cent. The major 
installations commissioned during the year 
were the four 18,000 kW hydro sets at the 
Mahatma Gandhi station in Mysore, one 
22,000 kW set at the Tata hydro plant 
near Bombay and two 12,000 kW sets at 
Moyar in Travancore-Cochin. Among 
the new thermal stations, Delhi “ B ” with 
its two sets of 10,000 kW and Khaparkheda 
with one set of 10,000 kW were the 
biggest. 

Production amounted to 6,120 million 
kWh of which just over half was generated 
by steam-driven plant, a little over 45 per 
cent by hydro plant and the rest by diesel. 
Despite the 12 per cent increase in installed 
capacity, the total power generated was 
only 4:5 per cent more than in 1951, the 
reason being the failure of monsoons all 
over the country. This question of 
repeated failures of the monsoon is said 
to be agitating the minds of those 
responsible for the five-year plan and 
there is a possibility that the present 
emphasis on water power may be shifted 
a little to accommodate a few thermal 
power stations before the plan is com- 
pleted. 

The annual per capita consumption 
which stood at 13:25 kWh in 1951 is now 
13°83 and the corresponding figure for 
production is about 17 kWh. The capital 
assets have been valued at about £130 
million and the extent of the present rate 
of investment can be gauged from the 
fact that by 1956 about £600 million is 
expected to be spent on the various power 
schemes. By then, the per capita pro- 
duction figure will have risen to at least 
25 kWh. 


Irish Board’s New Headquarters 


New headquarters to house the adminis- 
trative staff of the Irish Electricity Supply 
Board are to be erected at East James 
Street, Dublin, at a cost of £250,000. 
The building is scheduled for completion 
within two years. 


Chilean Extension Scheme 


The Fortnightly Review of the Bank of 
London and South America reports that 
a scheme to expand the programme of the 
Empresa Nacional de Electricidad has 
been announced. A ten-year plan has 
been prepared to build hydro-electric plants 
throughout the country, which would 
produce sufficient power for all domestic 
needs. The scheme would involve an 
expenditure of $39 million (American) and 
9,000 million pesos. 

The first large-scale electrification 
scheme, started in 1939 and designed for 
an output of 400 MW, is to be completed 
by the end of this year. Power stations 
have been built at Pilmaiquén, Albanico, 
Sauzal, Molles and Cipreses. Diesel- 
powered generating plants have been 
installed at Copiapdé, Ovalle, Guayacan 
and Vallenar. Other plans are being con- 
sidered for increasing the supply in the 
northern and southern parts of the country. 


Street Lighting 


ALDRIDGE, Staffs, U.D.C. has decided to 
adopt a vigorous policy to improve street 
lighting. The major improvements are 
being put into operation as soon as 
possible. All the schemes will consist of 
mercury vapour lighting. 












NEW PATENTS 


Electrical Specifications Recently Published 








The numbers under which the specifications will be printed and abridged are given in parentheses. 


Copies of any specification (2s 8d each 


including postage) will be obtainable after 6th October from the Patent Office, 25, Southampton Buildings, London, W.C.2. 


1950 

27540. Simplex Electric Co., Ltd.—Plug 
and socket connectors for electrical circuits. 
8th November, 1951. (716483.) 

29292. Marconi’s Wireless Telegraph Co., 
Ltd.—Thermionic valve amplifiers. 7th Sep- 
tember, 1951. (716543.) 

30909. Telefonaktiebolaget L. M. Ericsson. 
—Device for separating from a time modulation 
multi-channel pulse train a pulse train belong- 
ing to a desired channel and converting the 
latter pulse train into a duration modulated 
train. 19th December, 1950. (716371.) 

31192. M-O Valve Co., Ltd., and Dutt, 
T. L.—Gas-filled electric discharge devices. 
14th December, 1951. Cognate application 
14165, 14th June, 1951. (716372.) 


1951 

1797. Lord President of the Council.— 
Particle accelerators. 25th March, 1952. 
(716373.) 


2216. Soc. d’Electronique et d’Automatisme. 
—Apparatus for electrically performing the 
mathematical operation of converting a number 


from one scale of notation into another. 29th 
January, 1951. (716486.) 
4993. Communications Patents, Ltd.— 


Dielectric heating apparatus for use in produc- 
ing hollow structures from sheet material. 30th 
May, 1952. (716374.) 

6772. Simplex Electric Co., Ltd.—Operat- 
ing means for electric switches. 20th March, 
1952. (716375.) 

7322. General Electric Co., Ltd., and 
Thompson, W. G.—Vapour electric arc con- 
vertors. 14th March, 1952. (716376.) 

9305. Pierce Foundation, J. B.—Electrical 
connectors for making a tapping from a linear 


conductor. 20th April, 1951. (716315.) 
11846. Hawk, Ltd. — Magneto-electric 

generators. 23rd June, 1952. (716552.) 
14487. Midgley, A. H.— Time delay 

mechanisms. 29th May, 1952. (716319.) 


15279. Marconi’s Wireless Telegraph Co., 


Ltd.—Thermionic valve amplifiers. 11th 
February, 1952. (716555.) 
17310. Soc. d’Electronique et d’Auto- 


matisme.—Means for electrically converting 
a number from the binary to the denary scale 
of notation. 2oth July, 1951. (716322.) 

19455. Deutsche Edelstahlwerke Akt.-Ges. 
—Induction heating method and apparatus 
incidental to pressure welding seams of tubes. 
17th August, 1951. (716378.) 

20534. Electric Sign Co., Ltd., and 
Wheeler, H. R.—Automatic electrical circuit 
breaker. 5th September, 1952. (716500.) 

21436. Brooke, W.—Remote control sys- 
tems for electric motors. 11th September, 
1952. (716559.) 

22328. Vogt, A.—Electrodes for photo- 
electric devices. 24th September, 1951. 
Addition to 708449. (716432.) 

23854. Siemens Bros. & Co., Ltd.—Elec- 
tromagnetic relays and mounting arrangements 
therefor. 26th September, 1952. (716503.) 

24977. Cathodeon, Ltd.—Impact-operable 
electric alarm switch devices. 24th October, 
1952. (716504.) 

26915. Lambert, W. R.—Holders for 
electric lamps. sth August, 1952. (716506.) 


30220. Parsons & Co., Ltd., C. A.—Rotary 
regenerative heat exchangers. 27th December, 
1951. (716440.) 

1952 


699. Sperry Corporation.—-Magnetic ampli- 
fiers. gth January, 1952. (716387.) 


710. British Thomson-Houston Co., Ltd.— 
Wind-up reel drives. 20th November, 1952. 
(716441.) 
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1224. Imperial Chemical Industries, Ltd.— 
Electrodes for the melting of high melting 
point metals or alloys. 16th January, 1953. 
(716565.) 


1585. Electric & Musical Industries, Ltd.— 


Thermionic valve circuits. 15th January, 1953. 
(716442.) 
2708. Etablissements Merlin & Gerin.— 


Remote-control electric circuits. 1st February, 
1952. (716516.) 

3515. English Electric Co., Ltd.—Gas tur- 
bines. 6th February, 1953. (716391.) 

5996. Sciaky, D.—Sliding contact mechan- 
ism for conducting heavy electric currents. 


7th March, 1952. Addition to 667146. 
(716573.) 
6682. Maclaren & Co., Ltd., R., and Rich- 


mond, G.—Electric thermostats. 5th 
February, 1953. (716392.) 

7120. Associated Electrical Industries, Ltd. 
—Pulse generating circuits. 19th March, 1953. 
(716576.) 

7856. International Furnace Equipment 
Co., Ltd., and Bailly, L.—Radiant heating 
elements tor furnaces. 17th March, 1953. 


(716579.) 
7918. Schlattner, W.—Electrical warning 
device. 27th March, 1952. (716445.) 


10214. Mullard Radio Valve Co., Ltd.— 
Electrophoretic coating of metal articles. roth 
February, 1953. (716583.) 

11174. Siemens & Halske Akt.-Ges.— 
Circuit arrangements for stopping selectors 
driven by a number of magnets co-operating 
with an unwound armature and individually 
energized through drive contacts mechanically 
controlled by the motion of the selector. 2nd 
May, 1952. (716452.) 

12150. Hutchins Electric Co., Inc.— 
Electric motors. 13th May, 1952. (716453.) 

12253. Valliere, M. de.—Electric control 
device and its application to machine tool 


control. 14th May, 1952. (716455.) 
13048. Elliott Bros. (London), Ltd.— 
Apparatus utilizing integrating motors. 22nd 


May, 1953. (716523.) 

14881. Babcock & Wilcox, Ltd.—Forced 
flow, once through, steam generating and 
superheating units. 12th June, 1952. (716524.) 

16230. Western Electric Co., Inc.— 
Devices for cutting and stripping electric con- 
ductors. 27th June, 1952. (716526.) 

17598. Siemens-Reiniger-Werke Akt.-Ges. 
—Arrangements for automatic control of 
resonance in high-frequency electric apparatus. 
11th July, 1952. (716464.) 

18390. Akt.-Ges. Brown, Boveri & Cie.— 
Method of and arrangement for cooling the 
steam-conveying parts of a _ high-pressure 
superheated steam turbine plant. 21st July, 
1952. (716400.) 

21171. Philips Electrical Industries, Ltd.— 
Slag-forming bodies for use in electric arc stud 
welding. 22nd August, 1952. (716531.) 

21297. Automatic Manufacturing Corpora- 
tion.—High-frequency coil assembly. 25th 
August, 1952. (716469.) 


24342. General Electric Co. — Electron 
targets. 29th September, 1952. (716405.) 
26253. British Thomson-Houston Co., 


Ltd.—Filament lamps. 14th September, 1953. 
(716406.) 

27717. Light & Power Accessories Co., 
Ltd., and Lott, F. J.—Electrical plug and 
socket couplings. 25th June, 1953. Addition 
to 703093. (716410.) 

29950. Philips Electrical Industries, Ltd.— 


Cylindrical cathodes. 26th November, 1952. 
(716412.) 
30403. Kodak, Ltd.—Document - actuated 


1st December, 19§2. 


electric switching device. 
(716414.) 


31858. Graham-Mintel Instrument Co.— 
Electromagnetic pick-up for gauging devices. 
16th December, 1952. (716480.) 

31989. Licentia Patent-Verwaltungs Ges.— 
Control arrangements for pre-magnetized 
transformers. 17th December, 1952. (716596.) 


32095. Perls, T. A.—Flexible, low-noise, 
electrical cables. 18th December, 1952. 
(716540.) 





TRADE MARKS 


APPLICATIONS have been made for the 
registration of the following trade marks, 
objections against which can be entered up to 
11th September:— 


JeEBKO. No. 730,572, Class 7. Electrically 
operated machines for washing, draining, 
drying and ironing; washing crockery; mixing, 
slicing and grinding.—J. E. Benghiat, Ltd., 
Silver House, 31/35, Beak Street, London, W.r1. 


Design. No. B727,276, Class-9. Electrical re- 
lays. — Allied Control Co. Inc., New York. 
Address for service, c/o A. A. Thornton & Co., 
pd House, 24—27, High Holborn, London, 

3C.r. 


Terco. No. 728,622, Class 9. Electrical 
apparatus and instruments for use in the repair 
of tyres of natural or synthetic rubber.—Tyre 
Equipment & Reconditioning Co., Ltd., Palace 
of Engineering, Wembley, Middx. 


ROTAMATIC. No. 730,482, Class 9. Tele- 
vision receivers and tuning selectors therefor.— 
English Electric Co., Ltd., Queen’s House, 
28, Kingsway, London, W.C.2. 


Design. No. 718,371, Class 11. Electric 
fans, air conditioning apparatus and blowers 
being parts of such apparatus; and air heating 
and cooling installations.—Ilg Electric Ven- 
tilating Co., Chicago. Address for service, 
c/o Stevens, Langner, Parry & Rollinson, 5—9, 
Quality Court, Chancery Lane, London, W.C.2. 


INFRA. No. 730,115, Class 11. Electric 
heating and lighting appliances.—Electronic 
Precision Equipment, Ltd., Bourne House, 
Grove Road, Eastbourne. 





Power Factor Correction 


With the increasing adoption of 
kVA maximum demand tariffs through- 
out the country, power factor correction 
capacitors are being installed in large 
numbers. To give some guidance to 
those concerned in the selection of 
suitable sizes of capacitors, the Bryce 
Electric Construction Co., Ltd., Kelvin 
Works, Hackbridge, Surrey, have pro- 
duced a handy pocket sized technical 
data card from which this information 
can be obtained. It explains the con- 
ception of power factor and shows the 
proper method of installing correction 
capacitors. One table shows at a 
glance the correct capacitor rating for 
direct connection to induction motors 
of 2:5 h.p. to 250 h.p. running at speeds 
from 500 r.p.m. to 3,000 r.p.m., while 
the other shows the capacitor rating 
required to give any desired degree of 
correction from an initial power factor 
of 0-35 in steps of 0-or up to unity. 
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NEW ELECTRICAL 


EQUIPMENT 





Immersion Heaters 

A range of automatic immersion heaters 
with 2}in b.s.p.t. heads and possessing 
many features designed to aid wiremen 
is being made in 12, 18, 23, 27 and 30in 
lengths by the GENERAL ELECTRIC Co., 
Ltp., Magnet House, Kingsway, London, 
W.C.2. 

Among the easy-wiring features of these 
heaters are an extremely short wire route 
inside the head, a plastic barrier separating 
the phase and neutral wires and preventing 
the thermostat rotating within the head, 
a slot in the terminal cover which brings 
bare earth wires straight into the earth 
terminal, a bush made of resilient rubber, 
and a head projection of only 2%in, a 
particularly useful feature when fitting 
heaters in cramped airing cupboards. 
Also, with these heaters it is not necessary 
to disturb the wiring when removing the 
terminal cover. 

Thermostats, sold separately, can be 
fitted on site in the heaters in a matter of 
seconds. For soft water districts circulator 
tubes, also sold separately, can be fitted 
easily on site by means of three screws. 
The range will be augmented by horizontal 
non-automatic heaters with I}in b.s.p.t. 
heads, available in loadings of 2 kW and 
3kW. A full range of locknuts, sweating 
flanges, and bolt-on flanges is also available. 


Generating Sets 

Production is announced by ARTHUR 
Lyon & Co. (ENGINEERS), LtpD., Park 
Works, Stamford, Lincs., of the ‘‘ Alco ” 
5 kW and 2-5 kW diesel alternator sets. 
Each set has a Petter vertical, single or 
twin cylinder, four-stroke, air cooled, 
diesel engine running at 1,500 r.p.m. The 
engine is flange mounted to a self-exciting, 
self-regulating alternator provided with 
auxiliary starting and battery charging 
windings, and the whole rests on anti- 
vibration mountings attached to the base 
frame. The control gear is part of the 
unit and this is solidly mounted on 
tubular uprights and the box houses all 
the components needed for hand or 
electric starting, remote control or fully 
automatic operation. 

When supplied for completely auto- 
matic operation, the set starts when a 
minimum load of 40 W is switched on 
and stops when the last load is switched 
off. A switch is incorporated for changing 


** Alco”’ diesel alternator set 
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to manual operation and there are push- 
buttons for electric starting and stopping if 
required. Fuel consumption, on full load, 
for the 5 kW set is a gallon in 3-5 hr and 
for the 2:5 kW set a gallon in 2 hr. A wall 
mounting fuel tank of 15 gal capacity is 
supplied. 


Fluorescent Fittings Finish 


A new finish for its latest range of 
** Flurolier ” fittings has been introduced 
by the BENJAMIN ELEcTRIC, LTpD., Brant- 
wood Road, Tottenham, N.17. Known as 
“ Peropal ” finish it is achieved by a new 
technique of high temperature stove- 
enamelling, embodying a synthetic resin 
which provides the maximum protection 
and durability. The new range has been 
specially developed for light industrial 
needs and those departments of factories 
where the conditions are reasonably clean 
and dry, but the manufacturers emphasize 
that when conditions are in any way more 
severe, “‘ Flurolier ” fittings finished with 
“* Crysteel’ vitreous enamel should be 
specified. 


Special Surgical Lamp 


A mobile surgical lamp introduced by 
P. W. ALLEN & Co., 253, Liverpool Road, 
London, N.1, has been specially designed 
for use in hospitals, clinics, works surgeries, 
and nursing homes where a mobile high 
intensity shadowless light is required for 
observation or minor operative work. 
The lamp, consisting of four 24in fluores- 
cent tubes between moulded ‘“‘ Perspex ” 
reflection and diffusing panels, provides a 
light of high intensity yet of low surface 
brightness and adequately diffused for 
complete comfort of the operator and 
assistants. It is adjustable for height, tilt 
and swivel over.a wide range. The large 
area light source (24in by I3in) gives 
continuous illumination of the operating 
area without obstruction by head, hand 
or instruments. The low surface bright- 
ness of the light source due to the 
use of fluorescent tubes reduces reflected 
glare from drapes and instruments to the 












Allen mobile surgical lamp 


minimum. The cast aluminium base 
(only sin high), with four shrouded rubber 
tyred castors, contains the special control 
gear which gives complete freedom from 
stroboscopic effect. A foot operated main 
switch is provided. The base is of ample 
size to provide stability with the lamp in 
extreme positions, but it will pass through 
a 24in opening. The lamp is of daylight 
colour (4,500 deg K), the most suitable for 
surgical work. 


Geared Motor Units 


An addition to the range of geared 
motors made by the COVENTRY GEAR 
Co., Foleshill, Coventry, is known as the 
1% model. The new unit, which is avail- 
able in either double or triple reduction 
form, has an exceptionally wide range of 
application and typical uses are drives for 
small compressors, pumps, hoists, dryers, 
agitators, strainers, fans, textile machinery, 
etc. “‘ Coventry ” motors of the protected 
and totally enclosed type with a fully 
loaded speed of approximately 1,425 
r.p.m. are normally fitted, but other makes 
of motors can be fitted if required. A 
choice of seventeen output speeds ranging 





“‘ Coventry’ geared motor unit 


from 25 to 345 r.p.m. is available, with an 
equivalent variation of input powers from 
0:16 to 0-75 h.p. 

As the geared units and motors are 
integral, they are as simple to install as 
electric motors and, since their total height 
is little greater than that of motors alone, 
they are particularly suitable for installa- 
tion in confined spaces. Weight (excluding 
motor) of the double reduction unit is 
21 lb, and of the triple reduction model, 
23 lb. They are also available without 
motors and in such cases the motor 
adaptors are replaced by modified covers 
and the input and output shafts are co- 
axial. The case is a one-piece iron 
casting, faced at each end to receive the 
end cover, motor adaptor and gear 
assembly, and incorporates a combined 
filling and ventilation plug, drain plug and 
oil level indicator. ‘The end cover and 


adaptor have oil-tight and dust-proof 
joints, and an oil seal is provided in the 
Output shaft cover. 

Other units in the “‘ Coventry ” geared 
motor range are the size 2} (0-5 to 2-00 
h.p.) and the size 3 (0-75 to § h.p.). 





Differential Ammeter 


A differential a.c. ammeter sensitive 
enough to indicate a difference of 1 A 
between two a.c. circuits each carrying 
1,000 A or 5 #A between two circuits each 
carrying 5 mA a.c. has just been made 
available by the ELECTRIC INSTRUMENT Co. 
(HILLINGTON), LTD., Boswell Square, In- 
dustrial Estate, Hillington, Glasgow, 
S.W.2. The instrument indicates the 
difference in the magnitude of the currents 
whether they are in phase or not. 
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CONTRACT INFORMATION 


Accepted Tenders 


and Prospective Electrical 


Work 





CONTRACTS OPEN 
Where “ Contracts Open”? are advertised in 


our “ Official Notices” 
the issue is given in parentheses. 


September. 
132/66/33 
Ten 


Australia.—ADELAIDE.—7th 
Electricity Trust of South Australia. 
kV transformer. (E.S.B. 19860/54. 
10346.)* 

28th September. Ten 415 V, three-phase, 
indoor type circuit breakers. (E.S.B. 20390/54. 
Ten/10392.)* 

MELBOURNE.—7th 
Posts and Telegraphs. 


October. Director, 
Cables and fittings. 


(E.S.B. 20096/54. Ten/10364.)* 
Belfast.—16th September. Electrical 
installation in Ballygomartin Intermediate 


School, Belfast. Education Architect’s De- 
— Education Offices, Academy Street, 
elfast. 


Billericay.—8th September. UDC. 
Sodium street lighting. (See this issue.) 


_ Brazil.—Porto ALEGRE.—14th September. 
Ijui Municipal Prefecture. [Electrical and 
mechanical equipment for the Passo de 
Ajuricaba hydro-electric power station. (E.S.B. 
19965/54. Ten/10350.)* 


Iraqg.—BaGpaD.—Central Foreign Purchas- 
ing Board. Electric lift for Prince Abdul-Ilah 
Chest Diseases Hospital, Twitha. (E.S.B. 
19928/54. Ten/10337.)* 

Ist October. Ministry of Health, Central 
Foreign Purchasing Board. Electric fans. 
(E.S.B. 19929/54. Ten/10339.)* 


London. — STEPNEY.— 13th September. 
Metropolitan Borough Council. Electrical 
installation at Paving Depot. (See this issue.) 

Morocco. — TANGIER. — 18th October. 


Water and Electricity Supply Board. Street 
lighting. (E.S.B. 20284/54. Ten/10386.)* 


New Zealand.—AuckLAND.—29th October. 
North Auckland Electric Power Board. 
33/11 kV transformers, two 11 kV switchboards 
and 33 kV air break switches. (E.S.B. 20054 
54. Ten/10359.)* 

Skelton and Brotton.—ist September. 
U.D.C. Wiring of 18 houses on the Brotton 
estate. Surveyor, Council Offices, Skelton-in- 
Cleveland. 

South Africa. — JOHANNESBURG. — 16th 
September. Union Tenders and Supplies 
Board. Electric sterilizers for Rietfontein 
Hospital. (E.S.B. 19963/54. Ten/10343.)* 

PRETORIA.—23rd September. Union Tender 
and Supplies Board. Seven fixed and 10 
mobile transmitter/receivers. (E.S.B. 19777 
54. Ten/10331.)* 

Southern Rhodesia.—Sa.ispury. — 17th 
September. Department of Posts and Tele- 
graphs. Telephone wire. (E.S.B. 20133/54. 
Ten/10375.)* 


Thetford. — 30th September. Town 
Council. Street lighting. (See this issue.) 


Uruguay.— Mon TEVIDEO.—30th September. 
Administracion General de las Usinas Elec- 
tricas y los Telefonos del Estado. Porcelain 
insulators, aerial circuit breakers, fuse plugs, 
etc. (E.S.B. 19968/54. Ten/10349.)* 

Ist October. Administracion General de 
las Usinas Electricas y los Telefonos del 
Estado. Fused plugs. (E.S.B. 19967/54. 
Ten/10363.)* 

Wolverhampton.—17th September. Cor- 


poration. Improved lighting, group “B” 
roads. (See this issue.) 


* Specifications may be inspected at the 
Export Services Branch, Board of Trade, Lacon 
House, Theobald’s Road, London, W.C.1 
(Chancery 4411; extension 769.) 
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section the date of 


ORDERS PLACED 


Chichester.—Corporation. Improved street 
lighting in Oving Road (£1,798).—Southern 
Electricity Board. 

Darlington.—Corporation. Electrical in- 
stallation at Firth Moor County Primary 
School (£1,260).—William Sykes & Son. 

Durham.—R.D.C. Electrical installation 
at the Sherburn sewerage works (£1,024).— 
F. Reid Ferens & Co. 

Ilkeston.—General Works Committee. 
Recommended. Class “A” (87) and Class 
“B” (40) street lamps (£4,222).—East 
Midlands Electricity Board. 

Keswick (Cumberland).—U.D.C. Supply 
and erection of 37 concrete lighting columns 
and fluorescent lanterns (£2,956).—Revo 
Electric Co. 

Plymouth.—Corporation. Installation of 
electricity in 237 houses (£2,090).—G. 
Ennor. 

Portrush.—U.D.C. Fluorescent 
lighting (£10,037).—G.E.C. 


street 


WORK IN PROSPECT 


Particulars of new works and building 
schemes for the use of electrical installation 
contractors and traders. Publication-in this 
section is no guarantee that electrical work 
is definitelv included. Alleged inaccuracies 
should be reported to the Editors. 


Aldridge.—Works extensions for car body 
factorv; Swallow Coachbuilding Co. (1935), 
Ltd., Walsall Airport, Aldridge. 

Bedlington.—Factory for Rema Glove Co. 


(£20,000); R. W. Bell (Builders), Ltd., 
Mistletoe Street, Newcastle-on-Tyne. 
Bournemouth. — Police headquarters, 


Madeira Road; borough architect. 

Bristol.—Factory, Yatton Road; Caperns, 
Ltd., Lewins Mead. 

Chelmsford.—Two-storey factory; Walter 
James, Ltd., manufacturing opticians, Abbey 
Works, Cottage Place. ‘ 

Croydon.—Ingram Secondarv Girls’ 
School; G. Stanley Lewis, architect, 853, 
London Road, Thornton Heath. 

Factory, New Addington Estate; 
Traction, Ltd., 77, Teevan Road. 

Derbyshire.—Grammar schools at Birley 
(£168,300), Spondon (£168,300), and Duffield 
(£112,200), secondary technical school at 
Ripley (£70,000) and secondary modern school 
at Creswell (£95,232) in 1955-56 building 
programme; county architect, Derby. 

Durham.—County laboratory (£11,500); 
county architect, Court Lane, Durham. 

Electrical wiring of 15 schools; Cairns & 
Byles, consulting engineers, 8, Osborne Road, 
Newcastle-on-Tyne. : 

Hostel for the blind, Durham City; Turner 
& Ing, quantity surveyors, 2, Garden Street, 
Darlington. 

Health centre, Peterlee (£36,000); county 
architect, Court Lane, Durham. 

Hastings.—Factory, Theaklen Drive; B. 
Stevens & Partners, architects, 49, Havelock 
Road. 

Ilkeston.—Factory, Hallam Fields Road; 
Alexandra Mill Co., Ltd., 6, North Norman 
Street. 

London.—HAYMARKET.—Reconstruction of 
Comedy Theatre, Panton Street; G. E. Wallis 
& Sons, Ltd., builders, 231, Strand, W.C.2. 

SHEPHERDS BusH.—Factory, Brunel Road; 
E. P. Barrus (Concessionaires), Ltd., tools, etc., 
12, Brunel Road, W.3. 

Lowestoft.—Houses (174), on the Beeches 
site, for T.C.; G. A. M. Gentry, borough 
surveyor, 49, High Street. 

Ludlow.—New works; T. E. Gorting, 
Anchor Works, Lower Galdeford. 


Motor 


Manchester.—Factory, Roundthorn Indus- 
trial Estate, Wythenshawe, for Geigy, Ltd.; 
B. Waterhouse, architect, 134, Deansgate, 
Manchester. 

March.—New Isle of Ely county police 
headquarters and court house to be built 
during 1955-60 (estimated cost £120,000); 
county architect. 

Middlesbrough.—Church in Keith Road 
(£25,000); S. E. D. Bower, architect, Quendon 
Court, Quendon, Essex. 

Five deepwater berths at Teesport for the 
Tees Conservancy Commission (£2,750,000); 
Sir W. Halcrow and Partners, consulting 
engineers, Alliance House, Caxton Street, 
London, S.W.1. 

Morpeth.—Houses (100), at Broomhill, for 
the R.D.C.; R. Carse & Son, builders, Amble. 

Newcastle-on-Tyne. — Flats and maison- 
nettes (68), at Elswick Street, for the City 
Council; Wimpey & Co., Ltd., builders, 
Orchard House. 

Proposed Firfield Boys’ school for the E.C.; 
G. H. Gray & Partners, architects, Camden 
Street, North Shields. 

Houses at Newbiggin Hall on estate of 
311 acres for the City Council; city architect, 
18, Cloth Market. 

Stage three of scheme for new Rutherford 
College of Technology for the E.C.; R. W. 
Gregory & Partners, electrical consultants, 
Pilgrim House. 

Northampton.—Maisonnettes and flats at 
King’s Heath (52), flats at Eastfield (12), and 
seven maisonnettes and flats at Kingsland 
Avenue; borough architect, Guildhall. 

Northumberland. — Primary school at 
Longbenton for the C.C. (£108,000); county 
architect, County Hall, Newcastle-on-Tyne. 

Norwich.—Junior school at Harford 
(£54,260), for E.C.; C. Rowley, city 
engineer, City Hall. 

Portsmouth.—Factory (£80,000); Alan W. 
Pipe & Son, architects, 8, Queen Street, 
London, E.C.4. 

Ramsey.—First instalment of Secondary 
Modern school (£66,541) for Hunts County 
Council; county architect, Huntingdon. 

Rawtenstall.—Houses (248), on Balladen 
site, for Housing Committee; borough sur- 
veyor, Municipal Offices. 

Reading.—Dwellings (70), St. Michael’s 
estate; borough architect. 

Works and offices (£183,000), for Thames 
Conservancy Board; Reading Divisional en- 
gineer, De Bohun Road, Reading. 

Redditch.—Extensions to factory for Abel 
Morrall, Ltd., Clive Works, Redditch; S. T. 
Walker, architect, 83, Suffolk Street, Bir- 
mingham. 

Rochdale.—Houses (44), Abbott Street; 


Roy & Partners, Ltd., 25, Cross Street, 
Manchester. 
Romford. — Factories, Harold Hill; 


Sklan, Ltd., Old Ford Road, London, E.3, 
and Jarman & Platt, Ltd., 66, Mansford Street, 
E.2. 


Shardlow.—Houses (20), at Hart Avenue 
off Stevens Road, Sandiacre for R.D.C.; 
James Bullock & Son, 17, Ilkeston Road 
North, Heanor. 

Houses (90), Alfreton Road, Little Eaton; 
H. Hunt & Sons, builders, Nottingham Road, 
Ripley. 

Shipley.—Development of 19 acres in the 
central area, for flats, shops, offices, market, 
public buildings, etc., for U.D.C.; D. Urwin, 
surveyor, Town Hall, Kirkgate. 


Stourbridge.—Extensions to Brook Street 
school (£63,000), for E.C.; R. Y. Logan, 
director of education, Castle Street, Worcester. 


Wallsend.—Joinery works, Station Road, 
for Swan Hunter and Wigham Richardson, 
Ltd.; Sheppard & Partners, architects, 16, 
Bedford Place, London, W.C.1. 
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-Metrovick 
Metering 
Means 
Trouble-free 


Accounts 


Metrovick Type NE Polyphase Watt-hour 
Meters are designed to provide accurate 
performance from one-twentieth to 
one-and-a-half times full load. Since 
large annual charges are based on 
polyphase meter registrations a high 
degree of accuracy is important to both 
authority and consumer. 








e Accuracy not significantly affected by 
normal variations in voltage, frequency, 
wave form or temperature. 

e 4 patterns—house-service, semi- 
switchboard, full-switchboard and flush. 


e Fulfils requirements of BS 37. 


Type NE polyphase meters can be fitted 
with maximum demand indicators, 
alarm or transmitting contacts. 

Also available as kV Arh meters. 


TYPE NE 


POLYPHASE WATT-HOUR METERS 


for three-phase 3-wire ; two-phase 
ae 3- or 4-wire ; and single-phase 

: Semi-switchboard Pattern 3-wire circuits up to 600 volts. 
House-service Pattern Self-contained up to 100 amps. 





METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, 17 





Member of the AEI group of companies 


for Meticulous Meterin g 
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Trouble-Free 


LIGHTING 


The Tungstone Range of enclosed type cells, as 
illustrated, has now been extended to give 
Cell capacities up to 200 a.h. 

Ideal for Standby Batteries for Hospitals, 
Cinemas, etc., and general Country house and 
Farm lighting purposes. 

The range is built to British Standard speci- 
fication and for the especial requirements of 
the G.P.O. for telephone exchanges. 

Can be delivered in the U.K. filled with 
acid and fully charged ; ready for use. 


TUNGSTONE 


BATTERIES 















Tungstone Products Ltd 
St. Bride’s House, 10 Salisbury Square, London, E.C.4 
Phone : CENtral 8156 


Works: MARKET HARBOROUGH, LEICESTERSHIRE 
TU2S5IA 
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To the order of the Department of Atomic Energy, Industrial 


Group Headquarters, Brookhirst Switchgear Ltd. in association 
with A. Reyrolle & Co. Ltd. have supplied a very large number 
of motor control switchboards for installation at Capenhurst 
Works where Uranium 235 is processed by a gaseous diffusion 
plant. Part of the equipment is shown in the above illustration 
of one of the control decks. 


Some of the switchboards are of ‘ Unibord ’ type of construction 
which is eminently suitable for applications requiring a rugged, 
dustproof construction and a high degree of flexibility. Built up 
of standard interchangeable units, this type of construction lends 
itself to rapid adaptation and extension. It has been an outstand- 
ing success in Gasworks, Power Stations, Iron and Steel Works, 
Collieries and Chemical Works, where robust construction 
combined with adaptability for sequence control and easy ex- 
tension or modification solve many of the Engineer’s problems. 


— 


ee es 
BROOKHIRST motor conrrot Gear 


BROOKHIRST SWITCHGEAR LIMITED CHESTER 
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Controlling 
electric motors 
at Capenhurst 
Atomic Energy 
Factory 








*‘Unibord’ control board supplied 
to Department of Atomic Energy. 
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POLE MOUNTING 
_ TRANSFORMERS 

























ers are used extensively in many of 
the world’s largest distribution systems 
and the outstanding performance of the 
many thousands of these units installed 
during a period of over 25 years empha- 
sises the supreme reliability of Hackbridge 
Transformers for this type of service. 


een pole mounting transform- 


Send for publication D.B.2. 


RIGHT: A 50 kVA 33/11 kV. three phase Hackbridge 
transformer for pole platform mounting. 





HACKBRIDGE AND HEWITTIC Stee rnrc CO., LIMITED 


WALTON-ON-THAMES - SURREY - ENGLAND 
Telephone : Walton-on-Thames 760 (8 lines) Telegrams : * Electric, Walton-on-Thames ” 


72 ELECTRICAL REVIEW 27 AUGUST 1954 






















laboratories and 
technical colleges 


This Test Set with 63in. scale length com- 








bines the functions of a precision Dynamo- 
meter Ammeter, Voltmeter and Wattmeter. 
The movement is of the iron-free dynamo- 







meter type and readings are unaffected 
by variations in frequencies from 25-500 









pees cycles. Sensitivity 40 ohms/volts. 


(to PULLIN 


There are 5 ranges of A.C./D.C. Volts from 25 to 500 v. 
6 ranges A.C. Amps. 0.5 to 25A. 

30 ranges A.C. Power 12.5 to 12,500 watts. 

Weight 17 Ib. Dimensions 10} in. x 123 in.’x 8} in. 


Measuring Instruments (Pullin) Lid Electrin Works Winchester St Acton London W3 


P4902 








PD 440 TEST SET 













PHONE: ACORN 4651/3/4995 









qilag 


GEIP 





























Available in :— 

25 watt white opal ; 

40 watt white opal or 
colour sprayed 
champagne, red or green. 
Standard Caps 

B.C. & S.B.C. 


Special equipment des- 
igned and manufactured 
to meet the most ex- 
acting requirements. 











Manufactured by 


ISMAY LAMPS LTD 
Roden St. Works, Ilford, Essex 
TELEPHONE: ILFORD 1153 


Please consult our experienced technical | 
advisory service 


VULCAN WORKS «96-170 BERMONDSEY ST - LONDON - S.E.1 





Telephone: HOP 0594 








The lamp that is different ! 
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TYPES 7D and 8D 
TONS DEPTH OF GAP = TYPz 


RASKIN— “a% ae — 120... 






















WORLD’s “mM 
BEST : 


POWER PRESS | .. - 

One of our Technical Representatives will gladly visit 
RASKIN POWER PRESSES are precision built and —_ you, on request, to discuss your problems. A wide 
designed to eliminate ‘‘spring’’, so prolonging tool selection of RASKIN Presses can be inspected at our 
life—and reducing maintenance to a minimum. There Sunbeam Road and Stanningley Showrooms. Many 
is a RASKIN Press for every job up to 1,500 tons. modelsareavailable fromstock, others forearly delivery. 











SONS AND COMPANY LIMITEO 





SUNBEAM ROAD, LONDON, N.W.10. Telephone: Elgar 7222/7 - STANNINGLEY, Nr. LEEDS. Telephone: Pudsey 2241 


And at Kingsbury (Nr. Tamworth} - Manchester - Glasgow - Swansea - Newcastle - Sheffield - Southampton - Belfast - Bath 





ER/548/MT87 
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Space-saving switchboards 


Brush A.F. type distribution gear is special- with automatic circuit breakers on the 
ly designed to save both valuable floor space primary circuits only. All parts are easily 
and the expense of installing circuit breakers accessible for maintenance and fuse removal. 
on each individual circuit. Design is neat and Brush A.F. type distribution gear is available 
compact; high rupturing capacity fuse for A.C. circuits up to 600 volts. Publica- 
switches are employed on individual outlets, tion No. 41050 gives the full specification. 


Suitchgearly PUAGSE 


BRUSH ELECTRICAL ENGINEERING CO. LTD., LOUGHBOROUGH, ENGLAND 


Manchester - Newcastle - Sheffield 
B26 
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Birmingham - Bristol - Cardiff - Glasgow - Ipswich - Leeds - London - 
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RMOND 
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COUNTER- » (Cll (ida (un i) ‘ 


\ 


Ze 


ORMOND make screws for all 
purposes—and each type is the 
best of its kind. 

@ Keen prices, flawless quality and 
dependable accuracy add up to 
unbeatable value. 

@ Let us know your special requirements—we will 
quote you most competitively. 


THE ORMOND ENGINEERING CO. LTD. 


Ormond House, Rosebery Avenue, London, E.C.1 
Telephone: TERminus 2888 Telegrams: ''Ormondengi, Smith" 














The wide diversities of engineering 


find ever-growing scope in 


—TRANSOPRINT iit 
ADHESIVE TAPE 
/ FOR INSTRUCTING, CODING, BRANDING ] 


NAMING, SEALING AND SECURING | 







































Every business can profit by using quick, 
clean, attractive Transoprint. Send for specimens 
and see how usefully you can apply this modern 
medium to your own problem and purpose. 


JOHN GOSHERON & CO LTD GAYFORD ROAD LONDON W12 
Telephones: SHEpherds Bush 3326-8 & 6271-4 (7 lines) 
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Is your name on our regular mailing list ? 


ENF 
CAB 
LIM 








PAPER CABLES WINDING WIRES 
STOCK LIST STOCK LIST 


Al ANY TIME you may be glad to We should be pleased to post to you copies 
know where you can obtain immediate of our publications every month 


PAPER INSULATED CABLES (EN300) 


delivery of Paper Insulated Cables or 
WINDING WIRES (EN301) 


Winding Wires, and the Enfield Monthly 
Stock Lists may well provide the answer, 


with 24 hour despatch from stock. 


ENFIELD CABLES LIMITED, VICTORIA HOUSE, SOUTHAMPTON ROW, LONDON, W.C.I 


Telephone: HOLborn 9292 (London Office) - Telegrams: CABLES ENFIELD - Telephone: HOWARD 266! (Works) 


E31 
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Please write for further details to Dept. E.R.7 


LET Py 





You can be sure of complete 
satisfaction from Rists T.R.S. and 
V.I.R. house wiring cables. 
Manufacturers of Cables for internal 
maintenance wiring, electric fans, 
soldering irons, welding and trailing 
purposes, switchboard panel wiring, 
stove wiring, and generally for all 


industrial uses. 
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MOTOR COOLING & MOTOR ROOM VENTILATION 
by 


{ YCLONE FANS AND FILTERS 


For dust free cooling and ventilation of motors and electrical 


equipment in Steel Works and other heavy industries... . . 


SPECIFY CYCLONE EQUIPMENT 


MATTHEWS AND YATES LID 


(Member of the Fan Manufacturers Association Ltd.) 


HEATING AND VENTILATING ENGINEERS 
SWINTON (MANCHESTER) AND 20 BEDFORD ROW, LONDON, W.C.1 


Telephones: SWinton 2273 (4 lines) LONDON, CHAncery 7823 (3 lines) 
GLASGOW C) LEEDS s BIRMINGHAM a CARDIFF 











uickway” 


TAPING 
MACHINES 












Tapes stator and armature coils, 

quickly and neatly. This machine 

is fitted with finely adjustable | 

taping tension and quickly tapes 

light or heavy coils with equal perfection. 

A necessity for repairs or production, and an ideal 

companion to a “QUICKWAY” Coil Winding and | 
Forming Machine. 

We offer delivery from stock for Bench Mounting, | 

2 complete with Foot Operated Clutch Unit and Motor. | 


Full details and information will be supplied | 


° on request. | 

| BAKELITE 
:++++)) The MIDLAND DYNAMO CO. Ltd. Re ane 
| 





64 BELGRAVE GATE, LEICESTER | BAKELITE LIMITED: 12-18 GROSVENOR GARDENS - LONDON - SWI 
Telephone 20172 (5 lines) Grams: “DYNAMO” Telephone Sloane 0898. 








L40 
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A new edition of a vcaluable reference book 


R A DIO M. G. Scroggie, B.Sc., M.I.E.E. This well-known 
practical work describing laboratory equipment and 
methods of operation has now been entirely rewritten 


L AB OR A : OR ‘ and: greatly enlarged. Among the subjects considered 


are layout and furnishing of premises, methods of 


H A NX ] ) B O O kK measurement, sources of power and signals, indicators and 


other instruments and circuit and signal measurements. 


There is a comprehensive references section, and the 


e e 
6th Edition text is supplemented by many photographs, diagrams, 
graphs and tables. 8?”53”". 460 pp. 
now ready 25s. net. BY POST 26s. 34. 


Obtainable from booksellers or direct by post from: 


Iliffe & Sons Limited Dorset House Stamford Street London oe ae | 





Whe OF snactal internat be For longer tube life use 
manufacturers of 
(Se Fittings GLOVAC 
ol Aphis FLUORESCENT STARTERS 
TERMINAL BLOCKS Cannister types with solid pins to eliminate 


faulty contact and pin breakage and Condenser 
of negligible water absorption and outstanding 
durability. 


S.B.C. type with double refractory contacts for 
maximum life and performance and absolute 
freedom from welding. 


GUARANTEED FOR ONE YEAR. 


No. 712 No. 812 No. 912 Approved by Electricity Boards and Air 
ia am 5 amp. Registration Board. 








| Excellent Trade Terms and quantity discounts, 
| ils for | and special terms to Fittings Manufacturers. 


CAistideans and Samples 
Manufactured by 


| . LTD. 
PROM ELECTRIC Hp. |S ee 
Prince Rupert House, 64 Queen Street, London, E.C.4 | ‘ a verse — am, Middx. 
Phone: CITy 3182 ; 


Technical advice available to our customers. 





No. 602 
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the flowing lines of industry 








In almost every industry Renold conveyor chains 
are moving raw materials, components 
and commodities faster, more 

economically and with 


greater safe ely 


ANN i 
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RENOLD 


ORS 
CHAINS FOR CONVEYORS & ELEVAT 


= Write for Catalogue Ref. 220/25/10E-27 
R 
‘ ANCHESTE 
A LD CHAINS LIMITED M 
RENO 
Ac 
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Famous Fittings for 
Famous Factories. . 









Hal 


REGD. 


WALPAMUR chooses 


Like many other important manufacturers, the Walpamur 


Co. Ltd., selected Revo Fluorescent Fittings for the 
efficient lighting of their premises at Darwen. 
Over 400 fittings have been installed in the factory and 


offices and the accompanying photograph shows a section 
of the stock room and forwarding department where the 


well known Revo “ Trufolite”’ units have been installed, 
each using one 5ft. 80 watt fluorescent lamp. 





* * * 
The services ‘of the Revo Lighting Department are 
available to clients and the company’s engineers will be 
pleased to advise on any lighting problem or prepare 
schemes for proposed installations without obligation. 


Revo ‘‘Trufolite ’’ Fluorescent Fit- 
tings are supplied for one or two 40 
watt, 4ft. and one, two or three 
80 watt 5ft. Fluorescent lamps and 
can be arranged for chain, tube 
or direct mounting separately or 
in continuous lines. 





REVO ELECTRIC CO. LIMITED, TIPTON, STAFFS fittcrams: revo Tieton 


Branches at: LONDON, MANCHESTER, CARDIFF, GLASGOW, LEEDS, NEWCASTLE-ON-TYNE, BELFAST, DUBLIN 
Electric Cookers, Domestic Appliances, Public and Industrial Lighting Equipment, Switch and Fusegear, Electric Fans 
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ARS’ EXPERIENCE 


IS BEHIND 





INSTRUMENTS 


& RELAYS 


manufacture a wide range of Electrical 
Measuring Instruments — indicating, re- 


4 
le tig dy, 


cording, switchboard, portable — high | 100 ie 


quality is characteristic of every type. 
All instruments conform to B.S.S. 89, cases : 
being of Rectangular, Square, or Round ; AMPERES 
pattern in die-cast aluminium or pressed a 9 
steel, finished bright black stove enamel 
or other colour to customers’ require- 
ments. The specialities illustrated here 
are typical of the Nalders range. 





NALDERS PRODUCTS 
include 
ELECTRICAL MEASURING INSTRUMENTS 


Indicating, Recording, Switchboard, Portable 








PROTECTIVE RELAYS 
VECTORMETERS 
AUTOMATIC EARTH PROVING SUPPLY 
SWITCHES 
“BIJOU” CIRCUIT BREAKERS, ETC. 











Enquiries Invited 





NALDER BROS. & THOMPSON LTD., DALSTON LANE WORKS 
Telephone: Clissold 2365 (3 lines) Telegrams : Occlude, Hack, London LONDON, E.8 
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SWITCHBOARDS 





OIL IMMERSED UNIT TYPE as illustration 
CUBICLE TYPE, DEAD FRONT or 
OPEN TYPE also available. 


The illustration shows a Switchboard comprising a 1,000 Amp. Incoming Unit 
with 350 Amp. Outgoing Feeders, the design lends itself to future extension if 
required. Whatever your requirements Veritys can meet these and can offer 
unequalled experience and the services of skilled engineers to advise you on 
any of your problems. 


“MADE BY VERITYS IS YOUR GUARANTEE” 


VERITYS ALSO MANUFACTURE—A.C. and D.C. MOTORS, 
GENERATORS—CONTROL GEAR, Hand and Automatic Contactor 
Type—FANS—LIGHTING FITTINGS. 


VERITYS [> bina eons BRETTENHAM HOUSE, LANCASTER PLACE, LONDON, W.C.2 


Branches: BIRMINGHAM + BRISTOL +» GLASGOW -~+ LEEDS -+ LIVERPOOL 
MANCHESTER + NEWCASTLE 
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miniature 


CIRCUIT BREAKER ee sia 


only 1%" wide x ndiieiie high 










For power and lighting circuits up to 30 amps 
250 volts. Instantaneous short-circuit, thermal 
time-lag overload releases, and neutral link 
available. High rupturing capacity. 


TESTED AT AN AUTHORISED SHORT-CIRCUIT TESTING STATION 


q= Replace your fuses with a simple 
circuit breaker. List Price from 23]- 


Vy; Yy YUyuyyj YY WY Uy 
MMM ]}/]M]!Mdélll Yr YY Yffyy 


(GREAT BRITAIN) LIMITED 
FARADAY WORKS - GREAT WEST ROAD - BRENTFORD - MIDDLESEX 











Telephone: Ealing 1171-6 Grams. Siemensdyn Brentford Hounslow 
BIRMINGHAM: Tel. Midland 2082 CARDIFF GLASGOW: Tel. Central 2635 


niche oh Bhai Chorlton acd stn hd Tel. 28617 SHEFFIELD. Tel. 61564 
Yy Y Yy Y YYy Yy YY JIIIJII|IGIWW YVVV VMI}. YY YYJjyw—)/ 
_Smee’s S.73 


“MOTOR STARTERS 


D-O-L PUSH BUTTON OPERATED 
WITH BUILT-IN ISOLATOR 
AND FUSES 














These air break or oil immersed starters 
are supplied for motors up to 73% HP. 


Rewirable or H.R.C. cartridge pattern fuses. 





Type COBIF 


For prices and details write for List 7-5 


“© BRITISH KLOCKNER SWITCHGEAR LID. 7 


MEMBER OF THE DORMAN SMITH GROUP 








HEAD OFFICE AND WORKS ¢ CHERTSEY, SURREY _... ied Poe a CHERTSEY 2067 
LONDON : 10 EMERALD STREET, W.C.1_ ... ea es oa ial, ea CHANCERY 6431 
MANCHESTER : 22 BOOTH STREET 2 ie myo es de, ee ERA Sage 
GLASGOW : 249 ST. VINCENT STREET _ ... a 4 Ae me ee CENTRAL 2479 
BELFAST : 11 COLLEGE SQUARE NORTH ... ... ww, ee . BELFAST 24620 
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\ The connection — 
is obvious 


| H. CELECTROLYTIC 
COPPER WIRE, BARS 
AND STRIP 


ooo 





THE SPENCER WIRE CO. LTD., THORNES WIRE MILLS, WAKEFIELD, YORKS. | 
| 


4 
dm SN31 








V.I1.A. HIGH VACUUM FURNACE 


Gives scientific control of metal! processing 


Within the range of V.I.A. High Vacuum Furnaces 
are sizes for production melts of 1,000 Ib. down 
to small scale laboratory melts. Their use 
ensures success in melting, sintering, casting, 
annealing, heat treating and production of 
pure metals and alloys. The small resistance 
heated laboratory furnace type F2 illustrated, 
can be converted rapidly to induction 
heating, or used for high vacuum evaporation. 


FOR METALLURGICAL RESEARCH 
AND PURE METAL PRODUCTION 








See our Stand at the SCOTTISH V [A- V AC 
INDUSTRIES EXHIBITION, Kelvin Hall, 


Glasgow. Sept. 2nd-18th 1954. 





Specialist manufacturers of industrial vacuum 
equipment—consulting service to industry. 


VACUUM INDUSTRIAL APPLICATIONS LTD + WISHAW +: LANARKSHIRE 
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Many Power Stations and Factories, 

also Mills, Dockyards and other 

electric power consumers throughout 

the World depend on Otter Mill 

Switchgear for the safe and efficient 

control of electric power. 

Standard Otter Mill switchgear is available 

for most industrial duties, but often a special design 
against a detailed specification can be provided 

for a particular purpose. 


OTTERMILL SWITCHGEAR LTD 


SALES OFFICE: | VICTORIA ST LONDON SWI Telephone: ABBEY 5095 Telegrams: BUSBAR SOWEST 
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Information you cant afford 
to miss / 












&G.C. FLAMEPROOF SWITCH FUSES 


Information you can’t afford to miss is contained in Switchgear 





Bulletin X2497. Send for your copy now. 

G.E.C. Flameproof Switch Fuses for use in situations where flame- 
proof enclosures are necessary, fully comply with BS229/1946 
(Flameproof enclosures of electrical apparatus) and BS861 (Air- 
break switches). Certified by the Ministry of Fuel and Power for 
use in gases in Groups 1, 2 and 3. 













THE GENERAL ELECTRIC CO. LTD - MAGNET HOUSE - KINGSWAY - LONDON .- W.C.2 
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THE LARGEST DY 


MADE BY HEENAN & FROUDE LTD. 
IS FITTED WITH 

















BALL AND R 


Here are the salient points: 


This 60,000 b.h.p. dynamometer is used 
for testing turbines. 


The maximum rotor speed is 360 r.p.m. 


J z Drawing and photo by 
The rotating parts weigh 35 tons. courtesy of q 
PAMETRADA and 
These bearings have given trouble-free Heenan & Froude Ltd. 


service since starting up in 1949. 


St 


THE HOFFMANN MANUFACTURING COMPANY LIMITED CHELMSFORD, ESSEX 



























In factory, workshop, garage and home, Limpet Insulating 
Tape is extensively used, first and foremost for its 
outstanding powers of long-lasting-adhesion (as opposed 

to mere stickiness) and also because of its extreme clean- 
liness in use. 
Connolly’s Limpet Tape is the 
best that money can buy — 
and can be implicitly relied 
upon under a wide variation 
of climatic and operating 
conditions. 





CONNOLLYS 
(BLACKLEY) 
LIMITED 













TELEPHONE : We invite Y 











CHEetHam nit 1801 — literature and 
riptiv 
MANCHESTER 9 - Tape 
impet P 
¢ Limp 

London Office : Birmingham Office : samples ° 

34 Norfolk Street 15-17 Spiceal Street 

London, W.C.2 Birmingham 5 

TEMple Bar 5506 MIDiand 2268 
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Certification Marx 


Industry depends upon the highest efficiency and avoidance of costly 
interruptions. 


Only the best is therefore good enough in electric 


cables, research and experience provide this quality in ‘Liverpool Cables’ 


...the Dependable Cables 


Liv Gar Orc 
LINACRE 


Tee 


=e Ee oes a i Oem Cb - Os te OO OR a. I 
Pee? = BB O-OMSEE LIVERPOOL 
Associated with The London Electric Wire Company and Smiths, Ltd., Frederick Smith & Co.,and Vactite Wire Co., Ltd. 


LTD. 
20 








ELECTRICAL REVIEW 27 AUGUST 1954 








LEY'S MALLEABLE CASTINGS 


Telephone: DERBY 45671 


oF 











- DERBY 






















* HEATING and C 
a du annaneie able Rack. 


EQUIPMENTS 











CONVECTORS 


Robust 


| Construction 
Accessible 





for service 
Easy to instal 
Economical 


SEND FOR 


1kW Convector £6.10.0 list 


Magi LIST OF 
Eee Cee STANDARDISED 


3kW Convector £9.0.0 list 
Specification— plus purchase tax 


SIZES 


Case: Heavy Gauge Sheet Steel. 
Elements : High-grade Nickel Chrome. Black Heat, easily replaceable 
Finish : Polychromatic Bronze. Special colours charged extra. 


H.V.E. (ELECTRIC) LTD. 


3 Rodley Lane, Rodley, Leeds, Yorks THE ELECTRIC DEPOT LTD. 
PRITCHETT STREET * BIRMINGHAM 6 
CE eke ud (Gs i ss is 


Phone: ASTon Cross 1381 
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ATTRACTIVELY DISPLAYED jay, (0) 
ON MULTI-COLOURED REELS Qyss 


x EASY HANDLING 


W & G Electrical Wires, Flexibles and Cables are supplied in P.V.C., V.I.R. and Polythene Insulation. 


Flexibles for domestic appliances, Lighting, Radio, etc. and Cables for Mines, Marine, Factory and 
House Wiring. 


Over 60 years’ experience in the manufacture of high-quality Electrical Conductors to appropriate 
British Standard Specifications — a worthy assurance of Reliability, longer service and lasting efficiency. 
— Samples and Electrical Wire and Cable Catalogue sent on request. 


WARD & AOLDSTONE LTD. 


SALFORD 6 ENGLAND 





€2134 
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WE SHALL BE AT Typ 


DIO SHOW 





7 ______.____{ EARLS COURT f_ | 





DISPLAY OF ELECTRONIC COMPONENTS | 


Say 99... Ah! Nothing wrong here. 
First grade electronic components. 
materials, to the highest standards and specifications. Soundly constructed and 
beautifully finished, Bulgin components are designed and developed by highly 
qualified electronic engineers, and produced by skilled craftsmen. Scientifically 
inspection, and test, are applied at every 
production stage to ensure adequate quality control. When visiting the Radio 
Show visit the Bulgin stand (99) and see for yourself the vast range of 
quality components. 


devised methods of supervision, 


NEW COMPONENTS ON 
STAND No. 99 


MULTI-STRIP CONNECTORS. 
For Inter-Chassis and rack connec- 
tions. Fully floating self-aligning 
sockets. 3 to 12 poles. 


METER PUSH. For mounting to 
13/32" panels with 3?’ © hole. 
Silver-plated 8 BA. terminals. Black 
thermoplastic push-button. Metal 
parts highly plated. 


OZONE-PROOF C.R.T. BOSS 
CONNECTOR. Anti-corona type, 
with large brim, proof against 
leakage by dust, and with side 
entry for cable. Red moulded p.v.c. 


TWIST-GRIP TEST PROD. 
Just push on to wire TWIST and 
and it GRIPS! Clips on to 0.020— 
0.0625” © stiff wires, etc. 





BASE-BOARD MOUNTING, 
INLET CONNECTOR. Shrouded 
Plug portion, Moulded thermo- 





BU 


THE CHOICE OF CRITICS 





MANUFACTURERS OF RADIO AND ELECTRONIC COMPONENTS 


BARKING, ESSEX 


Telephone: RIPpleway 3474 (5 lines) 


I 
1 
i 
A. F. BULGIN & CO. LTD. | 
1 
I 
1 


AUG 25 - sEPpT 4 





Manufactured from the finest quality 


plastic, highly-plated metal parts. 
For direct mounting to panels. 


LILLIPUT EDISON SCREW 
LAMP-HOLDERS. Now 
available with miniature brackets. 
Conform to British Standards 
B.S.98/E.5. 


OTHER COMPONENTS IN THE 
BULGIN RANGE INCLUDE : 





Switches, Signal-Lamps, Crocodile- 
Clips, Micro-Sensitive Switches, 
Mains and Low Voltage Con- 
nectors, Fuses and Fuse Holders, 
Terminals, Tag-Strips, Group 
Boards, Jacks and Jack-Plugs, 
Volume Controls, Valve-Holders, 
Switch Accessories, Resistors, 
Control Knobs, etc. 


SEND NOW for free 
CATALOGUE. If you are unable 
to visit our stand at the Radio 
Show, just clip out the coupon 
and attach to your letter head and 








post to us 





IN sooo 
ei tae. an 


Please send Copy of Latest CATALOGUE to: 
Name 


Address... 


Cut out and attach to Letter Head ER/99 
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SILENTBLOC 
F 


a 





ANTI-VIBRATION MOUNTING 


(Sectioned to show rubber) 







M.S. Saint-Germain 


Owned by the French State Railways, the Saint-Germain is one of the many fine 
post-war vessels built by Helsingor Skibsvaerft Og Maskinbyggeri in which 
Silentbloc mountings are employed extensively with excellent results. 


@ Silentbloc mountings effectively control vibration and noise 
due to vibration. Suitable for all auxiliary equipment on large 
vessels and main propulsion engines on light craft these 


mountings can be fitted under new or existing installations. 





| ler diesel gen- Once fitted they need no attention. Vibration is absorbed by a 

] f 2 MS. Se 

4 main mounted on IO pairs . : 

j of Silonibter wecmiteiens freed rubber element which is protected from damage by a steel 

eri€ 

Left; Method of npl ’ i i j 

| es casing. Our Technical Department has made a special study 
Oil shields protect the rubber ‘ Z : eee 

| from oil. The rubber element is of flexibly mounting ships’ auxiliaries and offers expert help 


shown in solid black. 





without obligation on marine vibration problems. 














= 7 SILENTBLOC LTD. @ VICTORIA GARDENS @ LONDON, W.II @ TEL. PARK 9821 
CLILLLLAL LLL LL LLL LL 
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HELICALS 
WORMS & 
WHEELS 
INTERNALS 


SPIRAL Bevels 
ond Milres 


Rocks & Pinions 





FOLDER 547/9 


(ENGINEERS) LIMITED. BRADFORD 3. ENGLAND 


PHONE :- 6525! (15 LINES) GRAMS :-“ CROFTERS BRADFORD" 








ASSOCIATED FIRE ALARMS LTD. 
Claremont Road, Walthamstow, London, €.17 


and at Glasgow, Leicester, Manchester Liverpool and Birmingham 
SERVICE IN ALL MAIN CITIES 





TAS /AF43 
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LASSOPROGE 
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ante Seok © 
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In the LASSO range of self-adhesive 
tapes you'll find one that’s 
technically right for the job you have 
in mind (and maybe one for the job you 
thought you’d never get taped). Somewhere 
on your production line there’s a problem 
waiting to be solved with LASSO tape. 

For full details and specifications write for 


the LASSO reference and selection chart. 


LASSO tapes are used by some of the 

most famous firms in the world... 
ROLLS-ROYCE ... MURPHY... 
VICKERS ...PLESSEY ... AUTOMATIC 
TELEPHONE & ELECTRIC CO, LTD. 


use them and so do many others. 


asso 


“Of particular importance to the Electrical industry... 






BY 











LASSOVI : | AS METIC . LASSOT 


Enquiries to TECHNICAL TAPES DIVISION, SMITH & NEPHEW LTD. 
WELWYN GARDEN CITY, HERTS, the marketing organisation of Herts 
Pharmaceuticals Ltd., the manufacturers and owners of the LASSO Trade Mark. 


GLé 








TYPE EL2 


TYPE “ROTARY 





HYDRAULIC” No. 3 
The latest portable 
machine to bend up to 
2” light and heavy gauge 
conduit. Produces sets, 
double sets, simple and 


HILMOR 


CONDUIT BENDERS |. 


Portable 





Lightweight completely 


’ heavy and light 
gauge conduit and fitted 
with pipe vice for cutting 
and screwing purposes. 


up to 1}’ 


SERIES “EL” 





Outfits to bend 






ELECTRIC 
TRUCKS 


First-class quality and 

workmanship at a price 

which is not prohibitive— 

That is the secret of the 

outstanding popularity 

pore "WRIGLEY" finds in 
ages modern industry 


YOU'LL FIND YOU 


CAN REALLY 
RELY ON “WRIGLEY” 





Strong, rugged and 
economical to run and 
maintain, Model £.502 
(illustrated) is an Elec- 
trically powered Truck 
which will handle loads of 
up to 15 cwt. with speed 
and ease. This is just an- 
other example of the wide 
and versatile range of 
Motorised Trucks which 
“WRIGLEY” are in a posi- 
tion to offer. 


We are the well-known 
Manufacturers of — 

1 & 3 h.p. PETROL TRUCKS, 
TUGS, TIPPERS, DUMPERS, 
FORK LIFTS, STILLAGE 
TRUCKS and a range 
of 2, 3 & 4 WHEEL 

HAND TRUCKS & TROLLEYS 







compound bends, etc., all 
to exact measurements 
and requires minimum of 
manual effort to operate. 





ROTARY No. 3 


Also 
INDUSTRIAL TRAILERS 


(10 cwt. to 10 tons) 


FULL DETAILS 
ON REQUEST 





Send for illustrated Catalogue to:— 


HILMOR LTD. (Sales & Service) 


65 CALSHOT STREET. LONDON. N11 














NIPHAN G ecialists in the design | 
¢ oe — rin 4 
g\© © WEATHERPROOF C.I. FUSE AND 
oO SWITCH FUSE BOARDS 


HEAVY C.I. GROUND BOXES 


Designs to requirements 






BI223 Type 4-way 
15 amp. Switch & 
Fuse Board. 


Write for fully 
illustrated catalogue to: 





.. 






SIMMONDS & STOKES (NIPHAN) LTD 


VICTORIA HOUSE, SOUTHAMPTON ROW, LONDON, W.C.I 
‘Phone: HOLborn 2163, 8637. ’Grams: Niphan, Westcent, London 


For Electric Lighting Installations and 
Power Transmission, Communication, 
Portable Tools, etc. 





C.1. Ground Box 
with Terminal 
Sealing Chamber 
and Gland. 





B7313 Type 5-way 
15 amp. Fuse Board 
with Plug inlet. 





S 
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(Poot) LTD 
DORSET 


WESSEX 


INDUSTRIES 


WEST STREET eles G3 





Tel.: Poole 900 









Operate from any Starter 
Battery or A.C. mains trans- 
former. Send for interesting 
leaflet 25S. 








for speedy and 
economical production 


Send us your enquiries 


MONMER FOUNDRY LTD. 
ST. ANNES ROAD, WILLENHALL, STAFFS 


Telephone: Willenhall 62 
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THE MARK OF QUALITY 


for 


RUBBER AND 
THERMOPLASTIC 
INSULATED 
WIRES, CABLES 
AND FLEXIBLES 





( MERSEY CABLE WORKS LIMITED ) 


LINACRE LANE - BOOTLE - LIVERPOOL, 20 


Telephone: BOOTLE 4111 (4 lines) 
Telegrams : MERCABLES LIVERPOOL, 20 


a ® COMPANY 





wm RECTIFIERS 





Please write for Bulletin F/SRT6 


'  Srondord Telephones and Cables Limited E 


Registered Office: Connaught House, Aldwych, London, W.C.2 


RECTIFIER DIVISION: Warwick Road, Boreham Wood, Hertfordshire 


Telephone: Elstree 2401 Telegrams: *Sentercel, Borehamwood ' 
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BAYONET HOLDERS 





MOULDED 


tad 














by Guerrya, 


A complete range of Batten, 
C.T.S., Skirted, Conduit, Switch 
and Flexible lampholders are 
available complying with B.S.52. 









for Efficient Electrical 
Accessories of Quality 


Specify Sperryn’ 


' 











aes 
SPERRYN & CO. LTD., MOORSOM ST., BIRMINGHAM 6 
Ee oe “atalld is 6 & > ty : = London Office: 23 Great Suffolk 





Street, S.E.1 











VARIACS for S-M-O0-O-T-H 
Voltage Control 


dependable 
ELEMENTS 


for every job 
Stocked by Leading Wholesalers 





The “VARIAC”}+ is the original, continuously 
adjustable auto-transformer...the ideal control 
for varying the a-c voltage applied to any electrical, 
electronic, radar or communications equipment. 
Voltages from Zero to I7% above line are obtained 
by a 320-degree rotation of the shaft, which is equip- 
ped with a direct-reading dial, calibrated accurately. 
“VARIAC” offers many real advantages over any 
other type of a-c control: compared with the losses 
of resistive controls they save their initial cost 
within about one year. They are available in various 
sizes from 170 VA up to 25 Kilowatts. 3-gang assemb- 
lies are also available for 3-phase working. Prices 
vary from £7.10.0. upwards. 

Write for our Catalogue—Technical Manual V-549, 
which gives all possible information, to: 


ELECTRIC ELEMENTS CO. CLAUDE LYONS LTD. 

















Tokenhouse Yard, Nottingham 180/182 TOTTENHAM COURT ROAD, LONDON, W.I. 
, : OR: 76 OLDHALL STREET, LIVERPOOL, 3, LANCASHIRE. 
Makers of Elements since 192] | {Registered Trade Mark 
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Power Factor 
Correction Capacitors 





The installation of Dubilier Capacitors for power factor correc- 





A small factory installed a Dubilier 
Capacitor to correct their power factor 
from 0.68 to 0.95, thus reducing their 
maximum demand from28kVA to 20kVA. 





tion, effects such substantial saving in cost of power that the 






capital outlay is recovered in a short period of time. Occupying 
Cost of Power 





=. (ance 
Before installing Capacitor 276 12 0 
After installing Capacitor 228 12 0 





minimum floor space and requiring no maintenance, Dubilier 





Power Factor Correction Capacitors are absolutely reliable. Is 





Saving perannum.. .. 48 00 





there room for such improvement in your factory? Our engineers 
Approximate cost of Capacitor equipment 
£65.0.0 thus paying for itse!f in little over 






will carry out a full investigation of your present power factor 





and advise you without cost or obligation. 


PUBILIE 


CONDENSER CO. (1925) LTD R 


DUCON WORKS, VICTORIA ROAD, NORTH ACTON, LONDON, W.3. 


Phone: Acorn 2241 (5 Lines). Grams: Hivoltcon, Wesphone, London. Cables: Hilvoltcon, London. Marconi Inter. Code. 
DosE 
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NELSON 


portable aa 
transformers 


Above: TEAK CASE 
PORTABLE TRANSFORMER 











2 





Right: PORTABLE TRANSFORMER SHOWN 
IN DIE CAST ALUMINIUM CASE 








ENGINEERING CO LID 






Below: METAL CLAD, AIR-COOLED 
TYPE, WITH REYROLLE PLUGS 






Nelson air-cooled portable transformers“are 
designed for varying applications where a low 
voltage supply is requiredjfor the operation of hand 
lamps and portable tools. The normal industrial 
init is enclosed in a mild sheet steel case, whilst 


a similar model has a teak case, dovetailed on the 


corners with screws for attaching the lid and base. 
Units can also be supplied with die cast 
aluminium casings for use where there is risk of 
explosion should the transformer be dropped on 


stone, concrete or steel and generate a spark. 





sf 
= 


dg 


a 


THE NELSON ENGINEERING CO LTD NELSON LANCS PHONE: NELSON 1545-6 GRAMS: NELSON 1545 


P4858/A 
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PARTRIDGE JONES & JOHN PATON LTD 
PONTNEWY 








| 





CASTING FOR INDUSTRY 


large 
and 
complex 


Our business is solving casting problems — especially 
those involving size and complexity. The aluminium 
alloy parabolic reflectors, for example, that we 
have supplied for the Scottish and Continental TV 
links . . . One of them is illustrated: it is 10ft. in 
diameter— but a glance through our foundries 
would reveal many successful examples of such work. 
Yet we do not spurn those castings at the other end 
of the scale. At our hands the small and simple 
receive the same care and attention as the large and 
complex. Knowing our work in high conductivity 
copper castings, many manufacturers of electrical 
equipment realise they cannot do better than to 
entrust their casting problems to us. 


y ACN TD ae TH 

Jo 3 CON 

& CO (CHARLTON) LTD 
LONDON S.E.7 (PHONE: GREENWICH 3277) 


MANCHESTER (PHONE: DEANSGATE 7938) 






Photograph by 
courtesy of 
Standard Telephones 
& Cables Ltd. 


OR 
SMALL 
AND SIMPLE 





ad SAND, DIE AND PRECISION CASTINGS IN ALUMINIUM, MAGNESIUM AND BRONZE 
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THE ARORA company opines $1, LOUGHBOROUGH 


Past Pen Ornette, ° 2 6 0:3 
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he Maclaren 
B.N.D. THERMOSTAT 


for Heat Control of and suitable for application to awkward surfaces. 
Part of the Capillary Tube is embodied in the 
shoe which can be bent to fit the curvature of 
any size of drum, and which has a renewable 
hard copper surface. Control between 200° F. 
and 600° F. with a differential of + 5° F. These 
ranges can be altered to requirements within 
limits. 


curved moving surfaces 
such as Drums or Rollers 








Robert Maclaren 


EGLINTON WORKS 
KILBIRNIE STREET, GLASGOW, C.5 
Telephone: SOUTH 2011 /2/3 Telegrams: ‘SOCKET, GLASGOW ” 


& CO., LTD. 











ae 
fi 


Provides 
Comfort with Safety 
in the Home, Shop or Office 


1 kW. PORTABLE or 2 and 3 kW. 
FLOOR FIXING MODELS AVAILABLE 


Leaflet H5309 giving full details of all models 
will be sent upon request. 
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For further particulars or help on 
any lighting problem write to: 





ENGINEERING & LIGHTING 
EQUIPMENT CO. LTD. 


SPHERE WORKS, ST. ALBANS, HERTS. 
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NEW ELECO “ PERSPEX” 
FITTING FOR INDUSTRIAL 
CONDUIT LIGHTING 


—Increases Light Output 
Ratio 10-15% 


This new Eleco fitting (patent applied for) 
is efficient, versatile and economical. It can 
be used either open, or made completely 
dustproof with a diffusor cover. The 
reflectors are made in two grades of opal 
‘Perspex’, whilst the covers are obtainable 
in three grades, including a pinspot pattern 
‘Perspex’. This means that a suitable 
combination can be arranged to control the 
percentage of upward light and brightness 
over a considerable area. Thus, units can be 
selected to give the best lighting effect for 
your particular installation. 


TOTAL THESE FEATURES - 
AND YOU GET TODAY’S MOST 
EFFICIENT LIGHTING 


For 100 to 500 watt tungsten 
Lamps, 80-125 watt MB/V 


Mercury. 


, Lighting output Ratio exceeds 
85%. Balanced distribution — 
10-25% upward light. 


High mechanical strgngth — 


Resists corrosion. 


Low initial cost. 


Ease of installation. 


White stove enamelled interior. 



































VARIABLE SPEED DRIVES 


FOR 


MECHANICAL HANDLING PLANT 
IN ALL INDUSTRIES 


S 
iM 
iy 


-~ 
— 
— 
~ 
ws 
~ 


CARTER HYDRAULIC VARIABLE SPEED GEARS 
up to 22 h.p. units available 
INFINITE SPEED VARIATION FROM ZERO TO 
MOTOR SPEED. CONSTANT TORQUE OUTPUT. 
Send now for full details 


CARTER GEARS 


Thornbury 


LIMITED 
Road, Thornbury. 


BRADFORD YORKSHIRE 
Phone. Grams. 
64378/9 "BECAME’ 





















NAMEPLATE MARKING SIM 


Make the job of nameplate marking quick, neat 
and easy, with the special “ PRYOR” equipment — 


interchangeable steel type, logotypes and an 
automatic numbering head. 











Write today for free bulletin 
No. 16 entitled "Nameplate Marking” 





’ 


ie 


‘Ua 







Prity.. 


i. EDWARD PRYOR 
| & SON LTD. 


a BROOM STREET 
WILLIAM STREET 


SHEFFIELD 10 


PHONE: SHEFFIELD 23161 (5 lines) 
106 
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Over 40 years” 

| Unequalled Service 

to the 
Electrical Industry 









——__- -~ 


sN 


¥ 

) 
NN 
hy 


y 
Stocks 


of all reputable makes of 
WIRING ACCESSORIES 
available for immediate delivery 
also 

CMA CABLES 


Conduit and fittings 


SS 


SWITCHGEAR 


Domestic and Industrial 


\ 


OIL CIRCUIT BREAKERS 


TRUNKING 
Send your enquiries to 


our nearest Branch Etc. 


| ‘4 
Y) i 


DRAKE & GORHAM WHOLESALE LTD 


WHOLESALE & MANUFACTURING ELECTRICAL ENGINEERS 





77 LONG ACRE - LONDON -: WC2 


BRANCHES AT MANCHESTER - BRIGHTON - GLASGOW - BRISTOL - DUBLIN - TELEPHONE TEMPLE BAR 3993 
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A 15 Amp. Fused Plug 


a 





ww 










To retail at 


3 / 8 each. 


in Resilient Rubber . . . vd 


SANDERS 


se 
_ WEDNESBURY 








N 
\ \ 
| LEAFLET 152 | Makers of unbreakable Plugs since 1937 
N 
\ GIVING FULL DETAILS C 
| ON REQUEST | 
SS \ 
7 _" 
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WM. SANDERS & CO. (WEDNESBURY) LTD., WEDNESBURY, STAFFS. 
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DALY $64 Lre 
Condenser Specialiats far over 20 years 
WEST LODGE WORKS. THE GREEN, CALING, LONDON, WS. ENGLAND 
Talegrime, Oainsen, 8 « Lenton ene ta 














One [or more] Of these leaflets 





is for YOU... 


These three leaflets fully describe the wide range of standard 
DALY electrolytic capacitors. 
will cover most requirements. 
this range must be met, however, DALY will design and 
make special units to meet specific needs. 


In general, the types listed 
Where specifications outside 


Behind DALY capacitors there lies 20 years of making only 
electrolytics, highly specialised experience which engineers 
throughout the world are finding invaluable, and which is 
readily available to you. 


We shall be happy to send you copies of these leaflets 
without obligation. 


DALY 


ELECTROLYTIC CAPACITORS 


CONDENSER SPECIALISTS FOR OVER 20 YEARS 


DALY (CONDENSERS) LTD. WEST LODGE WORKS, THE GREEN, EALING, LONDON, W.5 Phone : EALing 3127-8-9. Cables : DALYCON, LONDON 


* aie fee accessories— 


LMM ddddddddddldldd 


AGRO- 


Vlidddddddddddddddddddddca 











ViMdddddddddddddddddddddddddddéddédééiéds 


No. 6072 
¥'' BT Holder 


always specified, where 


WZ eeddecddddlcecccccccccccccclectctdédédéa 


No. 6042 
$"' Push-bar 
Holder 


excellence of design A 


Wiiddddddddddddddddddddddddddddddddda 


qual ity are essential Ne 6060 


AGRO ELECTRICAL CO. LTD 


London Office : 
NATIONAL HOUSE, 60-66 WARDOUR STREET, W.1 cs oe 
unt 


Telephone : GERrard 0721/2 Works : Aylesbury, Bucks Holder 
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200-1000w 60-300w 15-150w 


750-1500w 


MAF/v 400w 


A SOUND PRACTICAL TOOL 


INTERCHANGEABLE TUBES 
Seven Interchange Heads 
Enclosed Foolproof Mechanism 
Successfully operates Lamp Changing up to 25 ft. 
Chain or Tube suspension B.C. to G.E.S. 


WHY YOU SHOULD USE OUR ‘EQUIPMENT 
Time saved is unbelievable. Accessible where Towers fail. 


No Production hold-ups. Acknowledged by users of * NO 
CLIMB” as 100% Investment. 


Follow the lead of Large Industrial users. 
counsel is your assurance. 


Full ELMA Range. Send for details now. 
A Product of 


CABLE STRIPPERS LTD. 


Leighton House, Potters Bar, Middlesex, England 


Export Enquiries to 
J. M. WOTHERSPOON & CO. LTD. 
194-200 Bishopsgate, Lendon, E.C.2 


Their wise 



















ERM High Conductivity Copper, Base 
Alloys for Electrical Engineering 

and Resistance Welding Applications. 
We manufacture a wide range of 
alloys giving high strength with good 
electrical conductivity combined 

with resistance to softening at 

_ elevated temperatures. 






pee or castings. We specialise “_ 
the production of finished machined 
parts from High Conductivity Copper 
and any of the ERM alloys. 


ENFIELD 
ROLLING MILLS 
LIMITED 


Send for Data Book giving full technical details. 
BRIMSDOWN «+ MIDDLESEX <: Telephone: HOWARD 1255 











cu cant beat Wholesale Fittings 
tor prompt service” 


8 DEPOTS ANXIOUS 
TO SERVE YOU 


HEAD OFFICE and SHOWROOMS: 
46, 50 & 52 COMMERCIAL STREET, LONDON, E.1 










Telephone : Bishopsgate 4356 (8 lines) Telegrams : “‘ Calottes, Edo, London”’ 
LONDON BRANCHES : 
101 DEAN STREET 142 KING STREET 226 HIGH STREET 23-25 GREEN LANE 
OXFORD STREET, W.1 HAMMERSMITH, W.6 CROYDON ILFORD 
Telephone : Telephone : Telephone : Telephone : 
Gerrard 7222, 3564 Riverside 2651 Croydon 7984 Ilford 1051,'4319 
9 STATION PARADE, BALHAM. Phone : Balham 5152 
PROVINCIAL BRANCHES : 
MANCHESTER 4: 78-88 HIGH STREET BRISTOL 1: 30-34 COLSTON STREET 
Telephone : Deansgate 2883 (3 lines) Telephone : Bristol 25231 (2 lines) 





ESTABLISHED 1894 


THE oy 


WHOLESALE FITTINGS 


CO-LID Zo 


G ELECTRICAL DISTRIBUTO 
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Taylor Tunnicliff 


who have a world-wide reputation 


for the excellence of 


ther Post Insulators 


are now supplying the majority 
of Post Insulators for the 


British 275 kV. Super Grid 


Taylor Tunnicliff first quality porcelains 


Taylor, Tunnicliff & Co. Ltd. 
Head Office: EASTWOOD - HANLEY - STAFFS. 
Telephone: STOKE ON TRENT 25272/4 

London Office: 125 HIGH HOLBORN, W.C.1 * TELEPHONE : HOLBORN 1951 
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VEHICLE CHARGERS 
THE POWER BEHIND 
EFFICIENT HANDLING EQUIPMENT 


: | ee = Waccin! isermmmenmnsis® 





ELECTRIC VEHICLE USERS PLEASE NOTE: Westalite vehicle chargers 
comply with all specifications laid down by battery manufacturers. 
They provide correct charging conditions at all times and ensure 
that batteries are kept in a healthy condition to give a maximum of 
service. A ballast choke is incorporated to provide the correct taper 
charge and to minimize the effect of mains voltage variations, and 





a timing relay switches off on completion of charge. 

The extensive range of Westalite double-voltage vehicle chargers 
provides outputs suitable for all sizes of traction batteries of either 
the lead-acid or alkaline types. 


FOR FULL DETAILS WRITE FOR DATA SHEET No. 831 TO 


Dept. E.R.16 


WESTINGHOUSE BRAKE & SIGNAL CO. LTD. 
82 York Way, King’s Cross, London, N.1 
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™ FISHER 


the only large-size, and 
of course — all electric 


WASHING 
MACHINE 


IN VARIOUS COLOUR SCHEMES 


© De (ent 


Useful detachable Table Top extra 
sme BEST TRADE TERMS 


H. Fisher (Oldham) Ltd. 


















f Oldham, Lancs 
Phone: Oldham Main 4628 
MAIN DEPOTS Hardman & Co. Ltd. H. Fisher (Oldham) Ltd. 
| Hardale House, Baillie Street, Rochdale 44 Bryanston Street, London, W.1 
for < Phone: Rochdale 4151 Phone: PADdington 4078 
Majestic (Wholesalers) Ltd. Robert Hardman Ltd. 
SALES and SERVICE Camden Street, Foot of Northumberland Road 3 Queen Square, Leeds 2 
| Newcastle-upon-Tyne 2. Phone: Newcastle 26261 Phone: Leeds 30674 
C. Wilson & Co. Chas. J. Burgess & Co. 
WRITE TODAY 14 McKinlay Street, Glasgow, C.5 Ferryside, Carmarthen 
FOR ILLUSTRATED LEAFLETS Phone: South 3808 Phone: Ferryside 244 











WE LIG H T THE GARAGES AND WORKS OF THE LARGEST 
ROAD PASSENGER TRANSPORT SYSTEMS. 

WE LIGHT LARGE AREAS OF OUR ROYAL AIR FORCE 
AND AIRCRAFT ESTABLISHMENTS. 

WE L { GREAT ORDNANCE FACTORIES BOTH AT HOME 
AND IN THE COMMONWEALTH. 

IMPORTANT PLACES WHERE FOOD AND 

L| Hr CHEMICALS AND ARMAMENTS AND TEXTILES 


ARE VITAL PRODUCTS. 


BECAUSE LIGHTING IN THESE STRONG 
PLACES MUST BE 
Str-ond sunneY «EN 


t SURREY . ENGLAND 
PEL EL ILRe Lt ORPORATION GREAT BRITAIN Me Phone: UPLands 8822 (Private Branch Exchange) 
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HYDE 
FOOT-OPERATED E-Z WIRE 
WIRE STRIPPER STRIPPER 


Strips a wide range Used by hundreds 
of insulated wires of manufacturers, 
and small _ flexible contractors and 
cables up to }” service agents. 
outside diameter. Precision stripping 
Operating in one with the E-Z saves 
quick, effortless wasting wire, pre- 
action, the stripper vents nicking and 
will not nick or Protects the  user’s 
damage wires. fingers. 




































Stripping without teasing 


The days of clumsy stripping with 


HYDE wire and cable strippers. 
Adjustable stops control length 
of strip. For greater production 
and perfect results, without skill 
or experience, HYDE strippers 
are essential. 





Obtainable from all good Tool Dealers 
HYDE BENCH-TYPE or directly from the makers : 


| CABLE STRIPPER J). B. HYDE & CO LTD. 
TE . Pm Altrincham Road, 
trips insulation from cables up to 

outside diameter, no splaying, no nick- WYTHENSHAWE, MANCHESTER. 
ing; and one single movement does Telephone: WYThenshawe 2850. 


























IRONCLAD 
BELLS 

LOW and HIGH 
VOLTAGE 

AC and D-C 








ELECTRICAL PRODUCTS 











BELL TRANSFORMERS METAL 
CASED 5-500 WATT CONDUIT 
ENTRY BAKELITE CASED FOR 
SMALL BELL INSTALLATIONS 






INDICATORS, RELAYS 
WALL SOCKETS & PLUGS 





114 











BAKELITE CASE ’ 
BELLS & BUZZERS 
LOW and HIGH 
VOLTAGE 
AC and DC 


Other Products include J U L | U S SAX & CO. LTD. 


FIRE ALARM SYSTEMS 24 COMMERCE RD. BRENTFORD. 
Telephone EALinc 6034-5 

















knife or pliers have gone—the 
efficient, modern method is to use 


the whole job quickly and cleanly. Telegrams: ‘‘ Braiding’ Wythenshawe. 
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A NEW EDITION :— 
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LUMINOUS CALL 
INDICATORS FLASHING 
TYPE WITH BUZZER 


COLOURED DOME GLASSES H r ii \ \ 
12 VOLT A.C. OPERATION £ iil ‘ 17 ii P 
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BRADFORD STREET BIRMINGHAM 5 im 
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NEW ‘PERSPEX’ 





STREET LIGHTING LANTERN 


FOR CRAWLEY NEW TOWN 


eo Oo a 


The new street lighting lantern manufactured 
and installed by The Edison Swan Electric Co. Ltd. 
in the new town at Crawley has a clear ‘Perspex’ 
bowl with Opal ‘Perspex’ ends. The light distri- 
bution is controlled by two machine-cut ‘Perspex’ 
refractor plates sealed to the inside of the bowl 
; on either side of the lantern. 


— —-—~ wt « 


‘Perspex’ was chosen for ease of shaping; for the clarity of the 
clear sheet, and the reflection and diffusion factor of the opal; 
and for its outstanding resistance to external weathering. 
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*Perspex’ ts the regis- 
tered trade-mark for 
the acrylic sheet 
manufactured by 
I.C.1 















IMPERIAL CHEMICAL 











INDUSTRIES LIMITED 






LONDON, S.W.I 





ECONOMICAL IN FLOORSPACE. 
ECONOMICAL IN INSTALLATION. 


ECONOMICAL IN POWER AND MAINTENANCE. Send for your copy 
of the Flowline 
Handbook, it gives 


CONTROLLABLE TO SUIT THE OUTPUT. you all details. 


FITS INTO ANY FACTORY LAYOUT 


MATERIAL HANDLING DIVISION 
FISHER & LUDLOW LTD BORDESLEY WORKS, BIRMINGHAM, 12 Tel: VIC 237! 


Also at London, Manchester, Cardiff. Glasgow, Newcastle-on-Tyne, Bristol, Belfast and Dublin 
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The name Rolls-Royce is universally 
synonymous with the highest standard of quality 
and performance. These same characteristics 
prompted this famous British concern to choose 
‘Pyrotenax’ Cables for the wiring of its aero- 
engine test-bed equipment. ‘ Pyrotenax’ copper 
covered, mineral insulated cables are essentially 
fire resistant, immune from the effects of oil, 
water and corrosion. Being entirely inorganic 
they are virtually indestructible, and require 


no maintenance. 


A non-technical description of ‘Pyrotenax’ is given in 
our booklet ‘Current Carrying.” For the technical man 


“Technical Data” is available—write for your copy. 


LONDON 

Phone: Abbey 1654/5 
BIRMINGHAM 
Phone: Midland 1265 


MANCHESTER 
Phone: Blackfriars 6946 








The use of the trade name 
* Pyrotenax’ is exclusive to the products 
of this Company and its associates 








i 
LEEDS 
Phone: Leeds 27826 


GLASGOW 
Phone: Central 2238 


GD5 
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Lighting Fittings by LA [ KS 


FALK. STADELMANN & CO. LTD 


See the comprehensive range of electrical fittings for every 
industrial, commercial and domestic purpose on display at 


OUR SHOWROOMS 
20/22 MOUNT STREET, PARK LANE, W.1. Telephone: MAYFAIR 5671/2 
We will serve your customers on your behalf 


AND. IN GLASGOW, MANCHESTER, BIRMINGHAM, DUBLIN, CARDIFF, SWANSEA, 
NEWCASTLE ON TYNE, LEEDS, LIVERPOOL, BRADFORD, NOTTINGHAM, BRIGHTON, 
NEWCASTLE UNDER LYME, SOUTHAMPTON, EDINBURGH, ALSO OVERSEAS 


FALK, STADELMANN & CO. LTD.,; 9I FARRINGDON ROAD, .LONDON, E.C.I 
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MODEL PF 


This new Thermostat 
is for close control of 
space heating and em- 
bodies a patented load 
compensating device. 
Installation is straight- 
forward and without 
removal of the cover. 
Wall or conduit box 
mounting optional. 


Full details and prices 
available on request. 





TYPE O.H.P. 
AUTOMATIC 
WATER SYSTEM 









JAuTOMATIC ||} 
ATER SYSTEM 


i} 





TYPE O.H.P. 
AUTOMATIC 
WATER SYSTEM 


For Estate and Farm 
Water Supplies and 
Domestic and 
Industrial purposes 
Supplied in capacities 
from 575/4,240 Imp. 
GPH for Maximum 
Suction Lifts up to 22’. 


H. J. GODWIN LTD - QUENINGTON - GLOS 


Phone : Coin St. Aldwyns 271 (5 lines) Telegrams : ‘Pumps, Quenington” 






An interesting view of a 
Grill Flooring installation 
in a modern plant. 


CRILL FLOORS 


are always clean 


Grill Flooring has a universal use in power plant, not 
only for platform and stair approaches, but also for 
cable ducts and trenching covers, transformer houses, 
switchgear galleries, etc.; the construction is clean, 
having no interstices for dirt trap, non-slip, and allows 
maximum penetration of light. 


* * * 


GRILL FLOOR HANDRAILING — Four types of Grill Floor 
Handrailing are available to suit various applications. The joints 
are completely flush and pleasing to the eye and touch. 


GRILL FLOORS LIMITED 
West Row, North Kensington, London, W.10 
Telephone: LADbroke 3066/7 





Biddie 
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M°SGEOCH—“%-= | 


INDICATOR LIGHTS 


also 
INDICATOR PANELS and UNITS 
designed and manufactured 
to Customers’ own requirements 

















No. 6164 





No. 6548 


i 


List on request ‘ 




















WILLIAM MCGEOCH & CO. LTD. + BORDESLEY + BIRMINGHAM 10 
also GLASGOW + LONDON and NEWCASTLE-ON-TYNE 








THIS 
CASE 


IS ONE OF OUR 1072 SERIES 


It is robustly constructed and has 
excellent ventilation. 

Front panels of 10 S.W.G. steel 
bolt to standard G.P.O. drillings 


and it is supplied with chassis runners 








and cast inset handles. . 





It is one of our range of 





se 3 standard metal cabinets, cases, 
Reg. des. app. No. 870311 
racks and desks. 


SEND TO DEPT. E 
for illustrated Catalogue : 
of our standard range. 


112-116 NEW OXFORD STREET, LONDON, W.C.I. MUSEUM 7878 
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They’ll see it in the top magazines 


qagias Was ence 
as & 


at 
copeenniony, ET 
Out St ANTE ative 
i BL 
wy WARE HERET 





2a They'll say it in your shop 


co. jl 
Eels 








Nea ne + AS F . - . ee 
aes In September, Crompton Parkinson will start their biggest press advertising 
oe Er A S| campaign for electric lamps since the war. Apart from the leading national and 
af! D oO provincial newspapers, an important selection of national and women’s 
| Ep s| * v1: magazines will help swell their record total of 200,000,000 advertisements during 
= | foot | : a ‘ = 
| » |* 4% De the nine months’ campaign. Your customers will read about Crompton ; they’ll 
pe: eee} ask for Crompton. Make sure you don’t disappoint them... get your stocks 
eae ie ; : f 
ya : = NOW in readiness for September. (As usual, first-class display material and 
= ~ literature is freely available.) 
= 
N, NY : A, t cares | pe 
onerSay No.... Sock, (rompton 2 
CROMPTON PARKINSON LTD., CROMPTON HOUSE, ALDWYCH, LONDON, W.C.2. - TEL: CHANCERY 3333 
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15 % MORE LIGHT 


NOW AVAILABLE 


from 


Osram 


“NATURAL 
Fluorescent Tubes 








—n sae pr ea 
OLD NEW 

5ft 80w 2,720 3,120 

4ft 40w 1,520 1,640 

















No other fluorescent tube gives more 
light or lasts longer than 


Sta 








RE ES SE (LLL TT ERS ae ie ARCS 
THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY. LONDON, W.C.2 
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CLASSIFIED ADVERTISEMENTS 


ADVERTISEMENTS are accepted up to First Post on Monday of the week of 
issue, and should be addressed to Classified Advertisement Department, Dorset 


House, Stamford Street, London, S.E.1. 


CLASSIFIED advertisements are PREPAID at 3/- per line (approx. 6 words) 
per insertion. Where an advertisement includes a Box Number this counts as 


two words and carries an additional charge of 1/-. 


DISPLAYED :—£2 per inch, per insertion. Cheques and Postal Orders should 
be crossed and made payable to ELECTRICAL REVIEW PUBLICATIONS LTD. 


SITUATIONS WANTED :—Three insertions under this heading can be obtained 
for the price of two if ordered and prepaid with the first insertion. 


REPLIES to Box Numbers should be addressed to the Box Number in the 
advertisement, c/o ELECTRICAL REVIEW, Dorset House, Stamford Street, 
London, S.E.1, but if not to be delivered to any particular firm or individual 


they should be accompanied by instructions to this effect, addressed to the 


Manager of the ELECTRICAL REVIEW. 
returned. The name of an advertiser using a Box Number will not be disclosed. 


Replies in such cases cannot be 


Original testimonials should not be sent with applications for employment 





OFFICIAL NOTICES, TENDERS, ETC. 
BOROUGH OF THETFORD 





Street Lighting, Thetford 


FFXENDERS are invited for the supply and 

installation of 36 Concrete Street Lighting 
Columns, Group A standard, with sodium dis- 
charge lamps, lanterns and all auxiliary equip- 
ment in connection with the street lighting of 
the Trunk Road A.11 in Thetford. 

Tenders may be submitted for supply of 
equipment only, installation only, or supply 
and installation. 

The specification, bill of quantities and forms 
of tender may be obtained from the Borough 
Surveyor, Municipal Offices, Thetford, Norfolk, 
on payment of one guinea, which will be re- 
funded upon receipt of a bona fide tender and 
return of all documents. 

Plans and general conditions of contract may 
be inspected at the Municipal Offices, Thetford. 

Tenders, in plain sealed envelopes, endorsed 
‘* Street Lighting, Trunk Road <A.11,’’ must 
be delivered to the undersigned not later than 
noon on 30th September, 1954. 

W. ELLIS CLARKE, 
Municipal Offices, Town Clerk. 
Thetford. 
18th August, 1954. 4722 


COUNTY BOROUGH OF 
WOLVERHAMPTON 





Street Lighting Improvement, 
Group “B” Roads 


FFXENDERS are invited for the installation of 

Mercury and Tungsten Lighting, Class 
‘* B,” including the supply and erection of 
columns, lanterns, auxiliary control gear and 
time switches, 

Plans and general conditions of contract may 
be inspected, and specifications, bill of quan- 
tities, and form of tender may be obtained on 
application to the Borough Engineer, Town 
Hall, Wolverhampton, on payment of a deposit 
of two guineas, which will be returned on 
receipt of a bona fide tender and all documents. 

Tenders, enclosed in a plain sealed envelope 
and endorsed ‘* Street Lighting,’’ must be de- 
livered to the undersigned not later than 12 noon 
on Friday, 17th September, 1954. 

A. G. DAWTRY, 
Town Hall, Town Clerk. 
Wolverhampton. 4755 


URBAN DISTRICT COUNCIL OF 
BILLERICAY 





Public Lighting 
ENDERS are invited for the provision and 
erection of 29 sodium discharge lamps on 
steel or concrete columns in High Street, 
Billericay. 

Application for tender documents must be 
made to the Surveyor to the Council by not later 
than 8th September, 1954. 

The Council does not bind itself to accept the 
lowest or any tender. A. HATT, 
Council Offices, Clerk of the Council. 

Billericay, 

Essex. 4754 


STEPNEY METROPOLITAN BOROUGH 
COUNCIL 
YENDERS are invited for the installation of 
Electric Lighting and Power Points at the 
Paving Depot, Settles Street, London, E.1. 
Forms of tender with conditions, etc., obtain- 
able from the Borough Engineer & Surveyor, 
227 /233, Commercial Road, London, E.1, upon 
payment of a deposit of £2 2s. Closing date for 
tenders, 13th September, 1954. 
WILFRED REEVE, 
Town Clerk. 4753 
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SITUATIONS VACANT 
The engagement of persons answering these adver- 
tisements must be made through the Local office of 
the Ministry of Labour and National Service, etc., 
if the applicant is a man aged 18-64 or a woman 
aged 18-59 inclusive, unless he or she or the employer 
is excepted from the provisions of The Notification 

of Vacancies Order, 1952. 


EASTERN ELECTRICITY BOARD 





PPLICATIONS are invited for the following 
tL appointments :- 
DEMONSTRATOR (122/54.R), ST. ALBANS 
AND WELWYN GARDEN CITY DISTRICT, 
NORTHMET SUB-AREA. Candidates should 
have had domestic science training, including 
electrical housecraft, should preferably hold the 
E.A.W. Certificate and be competent to plan 
and give cookery demonstrations, including 
lectures and advice to consumers on the utilisa- 
tion of domestic electrical] appliances. Previous 
experience in an electricity service centre is 
desirable. 
Salary will be in accordance with Grade 1 
(£400 x £20 to £480 x £10 to £490) of the 
National Joint Council Salary Agreement, 
although progress beyond £440 will be subject 
to a certificate that the person concerned is 
capable of undertaking all the duties of the 
grade. 
Apply to the District Manager, Eastern Elec- 
tricity Board, 107, St. Peter’s Street, St. Albans, 
Herts. 
THIRD ASSISTANT ENGINEER (123/54.R), 
BISHOP’S STORTFORD DISTRICT, NORTH- 
MET SUB-AREA. Candidates should have had 
a sound training in electrical engineering and 
experience in the construction, operation and 
maintenance of underground and overhead 
systems, including substations. 
Salary will be in accordance with Class D, 
Grade 9, of the National Joint Board Salary 
Agreement, commencing at £561. 
Apply to the District Manager, Eastern Elec- 
tricity Board, 25, North Street, Bishop’s Stort- 
ford, Herts. 
JUNIOR ENGINEERS required in the follow- 
ing localities :— 
(1) ENFIELD DISTRICT, NORTHMET SUB- 
AREA (124/54.R). 

(2) NORTHMET SUB-AREA HEADQUAR- 
TERS, London, N.14 (125/54.R). 

(3) SOUTHEND DISTRICT, E 
AREA (126/54.R). (Previously adver- 
tised in June, 1954, under ref. 89/54.R 
Applications submitted then will auto- 
matically be reconsidered.) 

Candidates should have had a good general 
and technical education and should possess the 
Higher National Certificate or equivalent qualifi- 
cation. For appointment (2) previous experi- 
ence in a planning and development office will 
be an advantage, and for (3) some experience 
of H.V. and L.V. distribution systems is 
desirable. 





Salary in accordance with the National Joint 
Board Salary Agreement as follows :- 

(1) Class F, Grade 14, at £466 plus London 
allowance. 

(2) Class N, Grades 22-18, within a range of 
£402-£544 plus London allowance. 

(3) Class F, Grades 15-14, within a range of 

£402-£466. 

Apply as follows :— 

(1) The District Manager, Eastern Electricity 
Board, 40, Church Street, Enfield, 
Middlesex. 

(2) The Manager, Northmet Sub-Area, Eastern 
Electricity Board, Northmet House, 
Southgate, London, N.14. 

(3) The District Manager, Eastern Electricity 
Board, 85, London Road, Southend, 
Essex. 

Future salaries and conditions of service for 

all these appointments will be in accordance 





with agreements made from time to time by the 
appropriate negotiating bodies. 

The successful candidates will be required to 
contribute to a superannuation scheme and may 
be required to undergo a medical examination. 

Applications by letter, stating age, education, 
qualifications and experience, with details of 
present appointment and salary, should be sub- 
mitted to the Manager concerned within 14 
days of the appearance of this advertisement. 
1758 





NORTH WESTERN ELECTRICITY BOARD 


PPOINTMENT of THIRD ASSISTANT 
fA. ENGINEER (Planning and Development 
Section), Chief Engineer’s Department, Area 
Board Headquarters, Manchester. Applicants 
should have had a sound fundamental training 
in electrical engineering and general experience 
in electricity distribution. Preference will be 
given to applicants possessing a university 
degree or H.N.C, in Electrical Engineering. 

The duties will include the calculation of 
system fault levels and load flows on compli- 
cated networks and assisting in the preparation 
of major schemes for system reinforcement. 

Salary scale £649/£883 p.a., Class AX/EX, 
Grade 5, N.J.B. conditions. 

Applications to the Establishment Officer, 
North Western Electricity Board, Cheetwood 
Road, Manchester, 8, by 4th September, 1954. 

Appointment of ENGINEERING DRAUGHTS- 
MAN, LEIGH. Applicants must have had a 
good technical training and drawing office 
experience and should have had experience in 
the preparation of drawings for some or all of 
the following :— 

Switchgear layout and diagrams. 

Substation layout and construction. 

Overhead line design. 

Preparation of wayleave and other plans. 

Preference given to applicants holding the 
O.N.C. in Electrical Engineering and/or 
Building. 

Salary within range £433/£567 p.a. accord- 
ing to qualifications and experience. Schedule 
D, Grade 6, N.J.B. conditions. 

Applications to Sub-Area Manager, No. 2 
Sub-Area, North Western Electricity Board, 
National Buildings, St. Mary’s Parsonage, Man- 
chester, 3, by 4th September, 1954. 

Appointment of THIRD ASSISTANT DIS- 
TRICT ENGINEER, WHITEHAVEN DIST. 
Applicants should be capable of preparing 
schemes and estimates for medium voltage 
extensions and of supervising construction. 
Possession of the H.N.C. in Electrical Engineer- 
ing would be an advantage. 

Salary scale £607/ £629 p.a., 
N.J.B. conditiens. 

Applications to Sub-Area Manager, No. 6 
Sub-Area, North Western Electricity Board, 
Castle Green, Kendal, by 4th September, 1954. 
4709 


BRITISH ELECTRICITY AUTHORITY 


Grade F.9, 





Midiands Division 


YHIFT CHARGE ENGINEER is required at 
S Ocker Hill Power Station. N.J.B. service 
conditions, superannuable appointment, salary 
within Schedule A, Grade F7, £697 to £718 per 
annum. 

Applicants should have received a sound 
technical training and power station practical 
experience in the operation and maintenance of 
steam generating plant and main switchgear. 
Appropriate qualifications an advantage. 

Apply, quoting Vacancy No. 745MD, on 
Form AE6, available from Establishments 
Officer, 53, Wake Green Road, Moseley, Birm- 
ingham, 18, by 11th September, 1954. 

R. L. BATLEY, 
Divisional Controller. 
4768 


20th August, 1954. 
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YORKSHIRE ELECTRICITY BOARD 





No. 5 (Wakefield) Sub-Area 





WAKEFIELD DISTRICT. 

ISTRICT COMMERCIAL ENGINEER. 
Applicants must be conversant with all 
matters connected with the commercial organ- 
isation of a large and mainly industrial district 
and be experienced in the control of staff. 
They must have experience in negotiations 
with large power consumers, in development 
work, contracting, service centre organisation, 
consumers’ records, the preparation of statistics 

and reports, and in general management. 
Preference will be given to applicants who 
Members of the Institution of 
The successful applicant 
Wakefield 


are Corporate 
Electrical Engineers. 
will be required to live in the 
District. 

Salary N.J.B. 
per annum. 

SUB-AREA HEADQUARTERS. 

PRINCIPAL ASSISTANT (PURCHASING & 
STORES). Applicants should have had ex- 
perience in purchasing stores and equipment 
normally associated with electrical distribution 
service centre sales and office supplies. 
must be capable of taking complete 
charge of the Purchasing Section, including 
the maintenance of records, order and invoice 
procedure, stock control, supervision of stores 
staffs, including manual workers, and the 
normal routine clerical work of a purchasing 
and stores section. 

Salary N.J.C. Grade 7, £805/£30/£895 per 


annum. 


Class F, Grade 4, £850/ £887 


work, 
They 


CASTLEFORD DISTRICT. 

GENERAL ASSISTANT DISTRICT ENGI- 
NEER. Applicants must have had a sound 
practical training with experience in the con- 
struction, operation and maintenance of H.V. 
and M.V. overhead and underground distribu- 
tion networks, substation plant and ancillary 
equipment. 

Applicants must hold a 
licence, be prepared to reside 
and undertake standby duties. 

Applicants must hold at least Higher } 
Certificate in Electrical Engineering. 

Salary N.J.B. Class F, Grade 11, 
per annum. ; 

Applications, giving full details of age, 
qualifications and experience, together with the 
names of two referees, should be forwarded to 
the Manager, No. 5 (Wakefield) Sub-Area, 
Yorkshire Electricity Board, la, Denby Dale 
Road, Wakefield, not later than 9th September, 
1954. 

No. 2 (Huddersfield) Sub-Area 

THIRD ASSISTANT ENGINEER (RURAL 
DEVELOPMENT). Applicants should prefer- 
ably be Corporate Members of the Institution 
of Electrical Engineers or hold equivalent quali- 
fications. A knowledge of load development in 
rural practice is essential and in commercial 
and industrial practice an additional qualifica- 
tion. Candidates must have a thorough know- 
ledge of all farm electrical appliances, and the 
successful applicant must be capable of putting 
a sales and service policy into active effect. 

Salary N.J.B. Class K, Grade 10, £719/ £750 
per annum. 

Applications, giving full details of age, 
qualifications and experience, together with the 
names of two referees, should be forwarded 
to the Manager, No. 2 (Huddersfield) Sub-Area, 
Yorkshire Electricity Board, Market Street, 
Huddersfield, not later than 9th September, 
1954. 


current driving 
in the district, 


National 


£548 / £565 


No. 7 (Grimsby) Sub-Area 
GAINSBOROUGH DISTRICT. 

GENERAL ASSISTANT DISTRICT ENGI- 
NEER. Applicants should preferably be 
Graduates of the Institution of Electrical Engi- 
neers or hold either the Higher National Certi- 
ficate in Electrical Engineering or an equivalent 
qualification. 

They should have experience in the construc- 
tion, operation and maintenance of H.V. and 
L.V. overhead and underground distribution 
systems. 

Salary N.J.B. 
per annum. d 

SENIOR SERVICE CENTRE ASSISTANT. 
Applicants should have had previous experience 
in service centre work, including the sale of 
electrical appliances, hire purchase agreements, 
handling of enquiries, etc., and must be ¢ capable 
of advising consumers on any matter relating 


Class D, Grade 11, £500/ £516 
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to the use of electricity in their homes. A 
knowledge of window display will be an 
advantage. 

Salary N.J.C. Grade 2, £485/ £545 per annum. 

Applications, giving full details of age, 
qualifications and experience, together with the 
names of two referees, should be forwarded to 
the Manager, No. 7 (Grimsby) Sub-Area, York- 
shire Electricity Board, Moss Road, Grimsby, 
not later than 9th September, 1954. 4741 


CITY OF SALISBURY, SOUTHERN 
RHODESIA 








Vacancy for Electrician 
F eps cs are invited from suitably 
qualified persons for the vacancy of 
ELECTRICIAN in the Test Department. 

The successful applicant must be capable of 
carrying out all work on electrical street traffic 
control equipment, and experience in general 
electrical work in a test room will be con- 
sidered an advantage. 

The commencing rate will be determined 
with regard to qualifications and experience, 
but will not exceed 8s. per hour for a 48-hour 
week. 

The successful candidate must be able to 
comply with the requirements of the Rhodesian 
Immigration Authorities, and will be required 
to submit a satisfactory medical certificate of 





fitness. Details of the Council’s service and 
leave regulations will be forwarded on appli- 
cation. 

Applicants are requested to submit full 
particulars of their qualifications, training and 
experience, giving details of positions held, 
marital state, age, place of birth and nation- 
ality. Copies of not more than three recent 
testimonials may be attached. 

Canvassing, directly or indirectly, will be a 
disqualification. 

Applications must reach the offices of the 
undersigned on or before Saturday, 18th 
September, 1954. 

Airmail paper should be used. 

DAVIS & SOPER LTD., 
Agents to the City 
Council of Salisbury. 
52 & 54, St. Mary Axe, 
London, E.C.3. 
25th August, 1954. 


INSPECTOR OF WORKS 
(ELECTRICAL) 
required by the PUBLIC WORKS DEPART- 
MENT, NIGERIA, on agreement for one tour 
of 12 to 24 months, with prospect of permanent 
and pensionable employment. 

Salary scale (including expatriation pay) £750 
rising to £1,035 a year. Commencing salary 
according to war service. Outfit allowance £60. 
Free passages for officer and wife. Assistance 
towards cost of children’s passages or grant up 
to £150 a year for their maintenance in U.K. 

Candidates should have served an apprentice- 
ship and have had 5 years’ experience in elec- 
trical contracting work. Possession of a C. & G. 
Certificate in Electrical Installation Work will 
be an advantage, and a knowledge of the elec- 
trical maintenance of air conditioning and oil 
engine standby generating plant desirable. 

Write to the Crown Agents, 4, Millbank, 
London, S.W.1. State age, name in block 
letters, full qualifications and experience, and 
quote M2C/40391/EF. 4772 


SOUTH EAST SCOTLAND 
ELECTRICITY BOARD 


4695 








Fife Sub-Area 


Senior Assistant Engineer (Planning) 





beige rn should preferably be Gradu- 
ates of the Institution of Electrical Engi- 
neers, or hold equivalent qualifications; have 
a sound engineering training; and be experi- 
enced in electricity supply work, particularly 
the planning and development of overhead and 
underground distribution systems up to 33 kV, 
including rural networks. N.J.B. G.4 (£905/ 
£944 p.a.). Superannuation. Rented house may 
be available. 
Applications, 
experience and qualifications, 
mitted within 14 days. 

. H. A. COLLYNS, 
East Port, Sub-Area Manager. 


giving full details of training, 
should be sub- 








Dunfermline, Fife. 4771 








BRITISH ELECTRICITY AUTHORITY 


East Midlands Division 

PPLICATIONS are invited for the following 

positions within the Division :— 

FIRST ASSISTANT CHEMIST, LONGFORD 
POWER STATION, COVENTRY (Vacancy No. 
134/54). Applicants should have had practical 
experience in all branches of power station 
chemistry. Preference will be given to candi- 
dates possessing Higher National Certificate in 
( ‘hemis try or equivalent qualifications. 

Salary for the above appointment will be 
within Class G, Grade 9 (£641-£667 per annum) 
of the National Joint Board Agreement. 

( ‘losing date for receipt of applications, 15th 
September, 1954. 

THIRD ASSISTANT ENGINEER, TESTING 
AND EFFICIENCY SECTION, GEN. (0), 
DIVISIONAL H.Q. (Vacancy No. 135/54). 
Applicants should have a good general and 
technical education to Higher National Certifi- 
cate standard, workshop experience and a 
thorough knowledge and experience of operation 
and testing of modern steam generating plant, 
including instrumentation. 

Preference will be given to candidates possess- 
ing an engineering degree, Membership of the 
Institution of Electrical Engineers or the Insti- 
tution of Mechanical Engineers, and specialised 
knowledge of boilers and associated plant. 

Salary will be within Schedule C, Class 
AX/ DX, Grade ) (£649-£858 per annum), 
the National Joint Board Agreement. 

Closing date for receipt of applications, 15th 
September, 1954. 

GENERAL ASSISTANT ENGINEER, TEST- 
ING AND EFFICIENCY SECTION, GEN. (0), 
DIVISIONAL H.Q. (Vacancy No. 136/54). 
Applicants should have a good general and 
technical education to Higher National Certifi- 
cate standard, workshop experience, and a 
good knowledge and experience of the operation 
and testing of modern steam generating plant. 
including instrumentation and automatic con- 
trol systems, production of reports and records. 

Salary will be within Schedute C, Class 
AX/DX, Grade 8 (£501-£694 per annum) of the 
National Joint Board Agreement. 

Closing date for receipt of applications, 15th 
September, 1954. 

SECOND ASSISTANT ENGINEER, GENER- 
ATION (OPERATION) (Vacaney No. 137/54). 
Applications are invited from suitably qualified 
engineers for the above position on the staff of 
the Generation Engineer (Operation) Northern 
Group, located at Nottingham. 

Applicants should have served a recognised 
engineering apprenticeship and technical quali- 
fications to at least Higher National Certificate 
standard are desirable. Experience subsequent 
to training must include power station operation 
and maintenance, preferably in a responsible 
position. 

Salary will be in accordance with the National 





Joint Board Agreement, Schedule C, Class 
AX/DX, Grade 2 (£834-£1,053 per annum). 


Closing date for receipt of applications, 15th 
September, 1954. 

The above appointments will be pensionable 
within the terms and provisions of the British 
Electricity Authority and Area Boards Super- 
annuation Scheme. 

Applications should be submitted on the 
official form AE6/ACT which may be obtained 
from the Divisional Establishments Officer 
British Electricity Authority, P.O. Box 25, 
Barker Gate, Nottingham, and_ should be 
returned to the undersigned by the date stated. 
Please quote Vacancy Number. 

F. JEFFREY, 

Divisional Controller. 


20th August, 1954. 
4767 








OPPORTUNITY FOR DRAUGHTSMEN 


HE continued expansion of this company has 
created openings for a few draughtsmen to 
join us. 

We offer good prospects in congenial surround- 
ings for: 

ELECTRICAL DRAUGHTSMEN ‘with ex- 
perience in design of circuits and 
equipment. 

Also DRAUGHTSMEN for our Layout and 
Engineering Departments. 

Apply in writing to Personnel Manager, The 
Express Lift Co. Ltd. (controlled by the General 
Electric Co. Ltd.), Abbey Works, Northampton 

4653 
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BRITISH ELECTRICITY AUTHORITY 





South Wales Division 





PPLICATIONS invited for the following 
superannuable N.J.B. appointments : — 

FIRST ASSISTANT STATION CHEMIST 
Carmarthen Bay Power Station (Vacancy No. 
84). Salary K 9, £766-£796 per annum. Degree 
in Chemistry or equivalent and experience in 
water treatment, coal and oil testing and 
corrosion problems desirable. 

SENIOR DRAUGHTSMAN (MECHANICAL 
AND ELECTRICAL) (Vacancy No. 86). Salary 
Scheduie D, Grade 5, £567-£674 per annum. 

ENGINEERING DRAUGHTSMAN (MECH- 
ANICAL AND ELECTRICAL). Salary 
Schedule D, Grade 5, £567-£671 per annum. 
Divisional Drawing Office, Construction Depart- 
ment. 

Candidates should be suitably qualified and 
have had experience in one or more of the 
following: -- 

(1) Design and layout of power station 
equipment, including turbo-alternators, boiler 
plant, coal and ash plant and general station 
auxiliaries. 

(2) H.P and L.P. steam and feed pipework, 
condensing plant and feed heating systems. 

(8) Conveyor plant, coal handling system 
and material handling of station auxiliary 
equipment. 

(4) Preparation of layouts and diagrams of 
E.H.T. and L.T. switchgear, transformers and 
cables. Knewledge of protective gear systems 
advantageous. 

Closing date for all 
September, 1954. 

Application forms obtainable from Secretary, 
South Wales Division, British Electricity 
Authority, Twyn-y-fedwen Road,  Gabalfa, 
Cardiff. 4759 


BRITISH ELECTRICITY AUTHORITY 


appointments, 10th 





London Division 


PPLICATIONS are invited for the following 
vi superannuable posts. Conditions of ser- 
vice in accordance with N.J.B. Agreement, 
Schedule A or C. Salary includes London 
allowance. Qualifications entitling to Corporate 
Membership of the I.E.E. or I.Mech.E. an 
advantage. 

SHIFT CHARGE ENGINEER, Brunswick 
Wharf Generating Station (Vacancy No. 54/697). 
Sound technical training in electrical and 
mechanical engineering and practical experi- 
ence in operation and maintenance of modern 
generating plant. Experience in modern pul- 
verised fuel firing technique and with high 
pressure and temperature plant an advantage. 
Character and ability to deal with staff prob- 
lems is important. Salary, Class K, Grade 7 = 
£912 9s. p.a. 

SECOND ASSISTANT ENGINEER (Mechan- 
ical), Construction Dept. Divisional Head- 
quarters (Vacancy No. 54/698), Applicants 
should have experience in generating station 
construction work, including preparation of 
station and system layouts, design and specifi- 
cations for all types of mechanical plant, hand- 
ling of contracts and supervision of site erection, 
Salary, Class AX/EX, Grade 2 = £875 14s./ 
£1,133 p.a. , 

Applications, quoting vacancy number, may be 
made on form obtainable from Divisional Secre- 
tary, British Electricity Authority, London 
Division, P.O. Box No. 136, Generation House, 
Great Portland Street, W.1, and be received 
within 14 days of this advertisement. 4766 


SOUTH EASTERN ELECTRICITY BOARD 








SSISTANT DISTRICT ENGINEER, Med- 
A way District. Salary £577 per annum 
under N.J.B. Schedule, Class F, Grade 10. 
Superannuable. | i 

Applicants should have had experience in the 
construction, operation and maintenance ol 
three-phase and single-phase E.H.T. and L.T. 
overhead and underground systems, together 
with indoor and outdoor type substations, and 
should hold the Higher National Certificate or 
its equivalent in electrical engineering. The 
position will entail standby duty. 

Applications, naming 2 referees, to Ramsden 
Mellor, M.I.E.E., A.I.Mech.E., Medway Mana- 
ger, SEEBoard, Gardiner Street, Gillingham, 
Kent, by 8th September, 1954. 

i A. L. BURNELL, 
Secretary. 4770 
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BOROUGH OF MANSFIELD 





Water Department 


PPLICATIONSare invited for the following 
apy-eintment on the permanent staff of the 
Borough Water Engineer and Manager : — 

ASSISTANT PUMPING STATIONS SUPER- 
INTENDENT AND ELECTRICAL . MAIN- 
TENANCE ENGINEER. Salary Grade IV of 
the Miscellaneous Division of the National Joint 
Councii’s Scale of Salaries (£440-£520 per 
annum). 

Applicants must be fully qualified electricians 
and capab'e of carrying out repairs and main- 
tenance work on all electrical plant and equip- 
ment normally found in a waterworks pumping 
station. Preference will be given to candidates 
holding 2 National Certificate in Electrical 
Engineesing or other equivalent qualification. 

The appointment will be subject to the pro- 
visions of the Local Government Superannua- 
tion Acts, and to the passing of a medical 
examination. 

Further particulars and details of the appoint- 
ment can be obtained from the Water Engineer 
and Manager, Exchange Row, Mansfield. 

Applications should be delivered to the 
Water Engineer and Manager, Exchange Row, 
Mansfield, not later than Saturday, 4th 
September, 1954. 

Housing accommodation will be provided. 

A. C. SHEPHERD, 
Carr Bank, Town Clerk. 
Mansfield. 
20th August, 1954. 4763 


GOVERNMENT OF IRAQ 





JOWER STATION SUPERINTENDENT re- 
quired for the Baghdad Refinery of the 
Government of Iraq. Applicants will be 
required to take charge of a new steam power 
station with associated auxiliary plant and 
should have held similar positions or equivalent 
responsibilities for at least 3 years. 

The station consists of four oil and gas-fired 
B. & W. boilers operating at 265 p.s.i.g., 500° 
F., each 75,000 Ib. per hour, and three 2,000-kW 
English Electric condensing turbo-alternators 
generating at 3.3 kV, 3-phase, 50 cycles. 
Associated auxiliary plant includes one 250-kW 
diesel alternator ; 20,000 gallons per hour lime/ 
base exchange water softening plant ; water and 
fuel storage tanks, pumps, etc. 

Preference will be given to applicants between 
35 and 40 years of age. 

Starting salary will be £1,500 to £1,600 per 
annum according to qualifications and experi- 
ence. Free furnished quarters and free medical 
attention provided or a generous allowance 
made in lieu. The contract in the first place 
is for 2 years and leave will be granted at the 
rate of 2 months per annum, accumulating at 
the completion of the tour of duty. Free 
passages to and from U.K. included for success- 
ful applicant and family. 

Applications in the first instance, stating 
qualifications, training and experience, should 
be addressed to the Personnel Officer, Ewbank 
& Partners Ltd., Engineering Consultants, 
10/11, Grosvenor Place, London, S.W.1. 4724 


CITY OF LIVERPOOL 








City Engineer and Surveyor’s 
Department 





PPLICATIONS are invited for the appoint- 

ment of ELECTRICAL ENGINEER. 
Salary, £580 x £15 x £20 to £670 per annum 
(A.P.T. Grades IV/V). 

Applicants should hold the Higher National 
Certificate in Electrical Engineering or other 
appropriate qualification, be capable of prepar- 
ing specifications, schemes and estimates for 
complete lighting and power installations, and 
modification and improvement of installations 
in schools and supervising the work under con- 
struction. 

Application forms, obtainable from the City 
Engineer and Surveyor, Municipal Buildings. 
Liverpool, 2, should be returned to him by the 
10th September, 1954. 

The appointment is superannuable and subject 
to the Standing Orders of the City Council. 
Canvassing disqualifies. 

THOMAS ALKER, 
Municipal Buildings, Town Clerk. 
Liverpool, 2. 


(J A.3653). 4654 





GOVERNMENT OF IRAQ 





Sere CHARGE ENGINEERS required for 
the power station at the Baghdad Refinery 
of the Government of Iraq. Applicants, aged 
between 28 and 35, will be required to work 
on shift and take charge of a new steam power 
station with associated auxiliary plant. 

The station consists of four oil and gas-fired 
B. & W. boilers operating at 265 p.s.i.g., 500° 
F., each 75,000 lb. per hour, and three 2,000-kW 
English Electric condensing turbo-alternators 
generating at 3.3 kV, 3-phase, 50 cycles. 
Associated auxiliary plant includes one 250-kW 
diesel alternator ; 20,000 gallons per hour lime 
base exchange water softening plant; water and 
fuel storage tanks, pumps, etc. 

Applicants must have had shift operating 
experience on boiler and turbo-alternator plant 
and be capable of taking full control. 

Starting salary will be £950 to £1,000 per 
annum according to qualifications and experi- 
ence. Free furnished quarters and free medical 
attention provided or a generous allowance 
made in lieu. The contract in the first place 
is for 2 years and leave will be granted at the 
rate of 2 months per annum, accumulating at 
the completion of the tour of duty. Free 
passages to and from U.K. included for each 
successful applicant and his family. 

Applications in the first instance, stating 
qualifications, training and experience, should 
be addressed to the Personnel Officer, Ewbank 
& Partners Ltd., Engineering Consultants, 
10/11, Grosvenor Place, London, S.W.1. 4725 


BRITISH INSULATED CALLENDER’S 
CABLES LTD. 
invite applications for the following vacancies 
with their Telecommunications Laboratory at 
Kirkby, Near Liverpool. 

(i) SECTION LEADER for a small team 
engaged on the development of acces- 
sories for paper and plastic insulated 
telecommunication cables. Candidates 
with some previous experience in this 
direction would be preferred. 

(ii) Several PHYSICISTS or ELECTRICAL 
ENGINEERS for the development of : 
telecommunication cables and acces- 
sories, open wire transmission lines, 
measurement techniques, test gear and 
process control equipment, including 
servo systems. 

(iii) MECHANICAL ENGINEERS for 
development work on telecommunica- 
tion cable machinery. 

(iv) MATHEMATICIAN of first rate ability 
for investigation of telecommunication 
transmission problems. 

The vacancies call for candidates qualified to 
degree standard as appropriate, and in the case 
of item (iv) a first class degree is essential. 
Candidates qualified to H.N.C. standard and 
with some previous experience will be con- 
sidered against (ii) and (iii). Opportunities for 
advancement are available and remuneration is 
at competitive levels. 

Applications quoting reference P/45/54 should 
be submitted to the Staff Officer, B.I.C.C. Ltd., 
Prescot, Lanes. 4776 


BOROUGH OF MAIDSTONE 











Appointment of Qualified Electrical 
Assistant 





FYLICATIONS are invited for the above 

. appointment in the Borough Surveyor’s 
Department, at a salary in accordance with 
Grade 5, commencing at £620 per annum. 

Candidates must be capable of preparing 
electrical specifications, carrying out electrical 
installation tests, the supervision of electrical 
installation work in progress, and the prepara- 
tion of reports. 

The appointment will be subject to the 
National Scheme of Conditions of Service, the 
Local Government Superannuation Acts, the 
passing of a medical examination, and one 
month’s notice on either side. Canvassing will 
disqualify. 

Applications, on forms to be supplied, 
accompanied by copies of two recent testi- 
monials, must reach the undersigned not later 
than the 12th September, 1954. 

S. F. DIXON, 
Borough Surveyor’s Dept. 

Palace Avenue, 

Maidstone 
20th August, 1954. 1TH? 


Borough Surveyor 


125 








PUNJAB GOVERNMENT (PAKISTAN) 





PPLICATIONS are invited for the following 
a posts with the Punjab Government 


(Pakistan). Contract period tive years in the 
first instance. 
(1) THREE ASSISTANT PROFESSORS IN 
MECHANICAL ENGINEERING. Age between 
30 and 40 years, relaxable in deserving case 


Qualifications : First-class degree in mechanic: al 


engineering of recognised university or insti- 
tution, and preferably honours decree. Five 
vears’ teachi experience or seven years’ 
professional experience coupled with teaching 
experience, or special distinction and higher 
attainments in lieu of experience. Salary 
Rs. 600 x 40 to 920/40 x 1,000 plus £15 over- 
seas pay and free unfurnished house or 10% 
of pay as house rent allowance and other allow- 
ances. Current rate of exchange 2s. 2d. to the 
rupee. 

(2) TWO ASSISTANT PROFESSORS IN 


‘AL ENGINEERING. Qualifications 
engineering same standard as for 


ELECTRIC 


in electrical 


mechanical engineering above, also same age 
and salary conditions. Higher starting salary 


is admissible on basis of age, experience and 
special qualifications. 

Application forms and detailed particulars 
obtainable on request from the Educational 
Attaché, Office of the High Commissioner for 
Pakistan, 39, Lowndes Square, London, S.W.1. 
Closing date for receipt of applications, 6th 
September, 1954. 4710 


‘BRITISH EI ELECTRICITY AUTHORITY 


South Western Division 


5 igepgnintons STAFF VACANCIES: 
- (a) MAINTENANCE ENGINEER (Mech- 
anical), Newton Abbot Generating 





Station. N.J.B. F.6, £738-£7 
(b) ASSIST ANT SHIFT CHARGE 
ER, Hayle Generating 





INGI- 
Station. 







N.J.B. F.9, £607-£629. 
(c) SHIFT CHARGE ENGINEER, Portis- 
head A Gener sting Station. N.J.B 
J.7, £817-£852. 
Applicants for (a) should possess as 


minimum qualification the H.N.C. (Mechanic al) 
or equivalent, and have had wide experience in 
the repair and maintenance of generating station 


plant and equipment. 

For (b) should have a knowledge of the 
operation and maintenance of generating plant 
and possess as a minimum qualification the 


in Electrical or Mechanical Engineering. 
For (c) should have had considerable experi- 
ence in a modern generating station. Graduate 
or Corporate Membership of a recognised engi- 
neering institution or 7 alent desirable. 
Applications on form 1.6/ACT, obtainable 
from the Divisional Seere tee 26, Oakfield Rd., 
Bristol, 8, should be completed and returned 
by 10th September, 1954. 1745 


‘BRITISH ELECTRICITY AUTHORITY 


O.N.C. 


YENERATION Station Construction Sub- 

I Dept., Headquarters, London, require a 
THIRD ASSISTANT ENGINEER to carry out 
duties in connection with the production of all 
types of electrical plant and associated equip 
Recent 


ment for power station construction. 
first-hand experience of production of electrical 
plant, etc., in manufacturers’ works is essential, 


and candidates should preferably have qualifica- 
tions equivalent to Grad. L.E.E. 





Salary N.J.B. Grade 4, £753-£981 p.a. 
inclusive. 
Applications, st: iting age, qualifications, ex- 
perience, present position and salary to D. 
Moffat, Director of Establishments, Winsley 
Street, London, W.1, by 6th September, 1954. 
Quote ref. ER* /508. 4693 
_ KENT COUNTY COUNCIL 
Enginecring inspector 
PPLICATIONS are invited for the appoint- 
i ment of an ENGINEERING INSPECTOR 


at a salary of £650-£710 a year. Applicants 
must have had good practical experience in the 
design and maintenance of electrical and/o 
heating, hot and cold water and cooking instal- 
lations in buildings. 

Further details and 
obtainable from the County 
field, Maidstone. 


forms of application 
Architect, Spring- 
4723 
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NDOLA MUNICIPAL COUNCIL, 
NORTHERN RHODESIA 


Vacancy for Town Electrical Engineer 


/ PPLICATIONS are invited for the post of 
ale TOWN ELECTRICAL ENGINEER to the 
Ndola Municipal Council. Applicants should be 
Corporate Members of the I.E.E. or hold 
equivalent qualifications. The Council operates 
a power station containing turbo-alter- 
nators and diesel plant, and has in hand the 
construction of a new power station of 10 MW 
initial capacity. Applicants should have had 
experience in a similar undertaking, together 
with experience in the operation and main- 
tenance of distribution networks up to 11 kV 
The appointment carries a salary of £1,700 x 
£100 to £2,200 per annum. A temporary cost- 


steam 


of-living allowance of 24% is payable on the 
first £1,300 of the salary. Accommodation is 
normally available, for which a deduction is 


allowance is 
for Council 


salary. An 
private car 


made from the basic 
made for using a 
business. 
Further details 
be obtained from 
Esher, Surrey. 


and conditions of service can 
Merz & McLellan, Milburn, 


Applications must reach the Town Clerk, 
P.O. Box 197, Ndola, Northern Rhodesia, by 
the 15th September, 1954. 4697 











CITY OF WAKEFIELD EDUCATION 
COMMITTEE 


Wakefield Technical College 


Principal: G. N. Blair, M.C., 
A.C.1.S., F.1.1.A. 

A 

-~ 


B.Com., 


SENIOR LABORATORY STEWARD is 
required for the Department of Engineer- 


ing and Mining. Duties will be primarily con- 
cerned with the Electrical, Mechanics and 
Physics laboratories. Salary scale £375 x £15 


(3) x £20 (1) to £440 per annum. 

Applications are invited from men who have 
served an apprenticeship preferably in some 
branch of engineering. Previous experience as 
a laboratory steward, although not essential, is 
desirable. experience of storekeeping or of 
simple maintenance work would be an advan- 
tage. 

Further information regarding nature of 
work, hours of duty, superannuation, holidays, 
etc., may be obtained from the undersigned 
on receipt of a stamped addressed envelope. 
Applications should be returned within 15 days 
of the of this advertisement. 

Cc. L. BERRY, 
Director of 


Education. 

Education Dept., 

King St., Wakefield. 

18th August, 1954. 
LAURENCE, SCOTT & 
ELECTROMOTORS LTD. 


Assistant Electrical Designers 


27, 


4746 





WO vacancies exist in the Design Depart- 

ment for young engineer having engineer- 

ing degrees or equal in the design and applica- 

tion of variable speed A.C. machines and other 
special rotating electric machines. 

Applicants should have completed or be 
exempt from National Service. Previous design 
experience would be an advante ige. Good pros- 
pects of advancement exist for young men with 
ability and personality in the ever widening 
field of application of these machines. Attrac- 
tive salary according to ability. 

Write giving full particulars to the Secretary, 
Laurence, Scott & Electromotors Ltd., Gothic 
Works, Norwich, Norfolk. 557 


4557 
BRITISH ELECTRICITY AUTHORITY 


North West, Merseyside and North 
Wales Division 





TACANCY No. 151/54: DEPUTY POWER 
STATION SUPERINTENDENT at the new 


Fleetwood Generating Station. Salary £912, 
£951 (F.3). 

Vacancy No. 152/54: ASSISTANT MAIN- 
TENANCE ENGINEER (Elec.), Stuart Street 
Generating Station, Manchester. Salary £717/ 


£748 (H.8). 

Apply, quoting vacancy number, to na roller, 
British Electricity House, 825, Wilmslow Road, 
Manchester, 20, before 4th September. 4743 





NORTH EASTERN ELECTRICITY BOARD 
haadseial Sub-Area 
PPLICATIONS are invited for the appoint- 
LX ment of DISTRICT ENGINEER, Hexham 
District, Northumberland. Duties will include 
the control of the district engineering staffs and 
responsibility for the construction, operation 
and maintenance of the district E.V. and L.V 
distribution systems (overhead and under- 
ground), 
—— Schedule A, Class D, Grade 3, 
£813 43. N.J.B. Conditions of Service. 
po se from technically qualified engi- 
neers stating age, qualifications and experience, 
should be forwarded to the Secretary (Estab- 





lishments), North Eastern Electricity Board, 
G.P.O. Box No. 117, Carliol House. Neweastle 
upon Tyne, within ten days of the appearance 
of this advertisement. 4764 





DESIGN ENGINEERS 





HE ENGLISH ELECTRIC CO. LTD. invite 

applications for the following positions in 
their Mechanical Engineering Department at 
Luton :— 

SENIOR DESIGN ENGINEERS. Age 28-35. 
Minimum qualifications H.N.C, standard with 
sound engineering training and experience. 
Applicants, must be capable of initiating original 
designs, and some supervisory experience would 
be an advantage but not essential. 


JUNIOR DESIGN ENGINEERS. Age 24-38. 
O.N.C. standard, to work in conjunction with 
Senior Engineers developing designs to a fully 
completed stage. A sound knowledge of work- 
shop practice is desirable. 

All positions require a thorough drawing 
office background in light/medium mechanical 
or electro-mechanical engineering. Successful 
applicants would be engaged on the original 
design of a wide variety of laboratory equip- 
ment, test rigs and specialised machines. Good 
salaries and conditions for the right men. 
Apply to Dept. C.P.S., 336/7, Strand, London, 
W.C.2, quoting ref. 12614. 4341 





NORTH EASTERN ELECTRICITY BOARD 


PPLICATIONS are invited the 
LA ing ap pointments subject to N.J.B. 
ment for Electricity Suppiy Industry :— 
Area Board Headquarters 

GENERAL ASSISTANT ENGINEER, Chief 
Engineer’s Department, Operation and Main- 
tenance Section, System Protection Sub-Section, 
with location at Area Board Headquarters, 
Newcastle upon Tyne. Applicants must possess 
Higher National Certificate in Electrical Engi- 
neering or its equivalent. 

Experience in testing, commissioning and 
maintenance of high-vo:tage protection equip- 
ment an advantage. Salary, Schedule C, Grade 
8, £501/ £694. 


follow- 


Agree- 


for 


Wear Sub-Area 
SECOND ASSISTANT DISTRICT ENGI- 
NEER, Crook District. Salary, Schedule A, 
Class D, Grade 7, £635 / £643. ~ 


Applications stating age, qualifications and 
experience, should be forwarded to the Secre- 
tary (Establishments), North Eastern Electri- 
city Board, GPO Box 117, Carliol House, 
Newcastle upon Tyne, within ten days of the 

4765 


appearance of this advertisement. 


CORPORATION OF LONDON 


City Surveyor’s Department 





j PPLICATIONS are invited for the post of 
t&% ELECTRICAL ENGINEERING ASSIS- 
TANT on auxiliary staff on salary scale, in- 
cluding cost-of-living addition, £500 x £28 15s. 
~ £758 15s. per annum. 

vandidates should be Graduate or Corporate 
Po of Institution of Electrical Engineers 
and have experience in design, supervision and 
maintenance of electrical installations and 
preparation of estimates. Experience in opera- 
tion and maintenance of electrical lifts will be 
an advantage. 

Applications, giving personal details, qualifi- 
cations, experience and two referees, to City 
Surveyor, Corporation of London, 55/61, Moor- 
gate, London, E.C.2, by 10th September, 1954. 

4740 
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ELECTRICAL INSPECTOR OF WORKS 
(TEMPORARY) 
required by the SIERRA LEONE GOVERN- 
MENT ELECTRICITY DEPARTMENT for 2 
tours each of 18 to 24 months in the first 
instance. 

Salary scale (including expatriation pay) £798 
rising to £1,178 a year. Commencing salary 
according to age. Gratuity at the rate of £100 
£150 a year. Outfit allowance of £60. Free 
passages for officer, wife and two children up 
to age 10, or grant up to £150 annually for 
children’s maintenance in U.K. Liberal leave 
on full salary. 

Candidates, preferably under 40 years, must 
have served an apprenticeship with a large 
electricity undertaking and have subsequent 
cutie experience in responsible position in 
the erection and maintenance of L.T. and H.T. 
overhead distribution systems up to 11 kV and 
in laying and jointing underground cables up 
to 11 kV. 

Write to the Crown Agents, 4, Millbank, 
London, S.W.1. State age, name in block 
letters, full qualifications and experience, and 
quote M2C 


TRINITY HOUSE, LONDON 
PPLICATIONS are invited for appointment 

+41. to the post of EXPERIMENTAL OFFICER 
in the Electrical and Electronics Department 
of the Corporation of Trinity House, for work 
in connection with the development of electrical 
and electronic navigational aids. This includes 
the development of optical systems for fog 
detection apparatus, development of fog signals, 
audio monitoring equipment and automatic 
control and indication equipment. 

Salary scale £720 rising to £890 per annum. 

The minimum qualifications required are a 
Science Degree, Corporate Membership of the 
Institution of Electrical Engineers or equivalent. 
All candidates must be medically fit and of 
British nationality. The appointment is on an 
unestablished basis. 





Applications should be made in writing to | 


the Secretary, Trinity House, London, E.C.3, 
not later than 16th September, 1954, stating 
age, occupation, qualifications and experience, 
and enclosing copies of recent testimonials. 
4696 





TECHNICAL INSTRUCTOR 
(ELECTRICAL INSTALLATION) 
required for NIGERIA for two tours of 18-24 
months or three tours of 10-12 months, with 
option of appointment either (a) on agreement 
with. prospect of permanent and pensionable 
employment in salary scale (including expatria- 
tion pay) £750 rising to £1,175 a year, or (b) 
on temporary contract in salary scale (inelud- 
ing expatriation pay) £807 rising to £1,269 a 
year, with a gratuity (resettlement grant) at 
rate of £100/£150 a year. Outfit allowance £60. 
Free passages for officer and wife. Assistance 
towards cost of children’s passages or grant up 
to £150 annually for maintenance in U.K. 

Liberal leave on full salary. 

Candidates must have served an apprentice- 
ship and have subsequent trade experience and 
hold Final C. & G. Certificate in Electrical 
Installation work. Teaching experience an 
advantage. 

Write to the Crown Agents, 4, Millbank, 
London, S.W.1. State age, name in block 
letters, full qualifications and experience, and 
quote M2C/40358/ EF. 4773 


BRITISH ELECTRICITY AUTHORITY 
North West, Merseyside and North 
Wales Division 
| Nafebweagaragen oe are invited for the appoint- 
t&% ment of SECOND ASSISTANT STATION 
CHEMIST at the Percival Lane Power Station, 
Runcorn, Cheshire. Salary £573/£596 per 
annum, N.J.B. Class G, Grade 11. Superannu- 

able and subject to medical examination. 

Applicants should preferably hold a univer- 
sity degree or A.R.I.C., but consideration will 
be given to those holding the Higher National 
Certificate and studying for A.R.I.C. or equiva- 
lent qualification. A thorough knowledge of 
chemical services required in a modern power 
station, especially the analysis of fuel, water 
and oil is essential. 

Application forms from the Divisional Con- 
troller, Beaconsfield Road, Woolton, Liverpool. 
Closing date 4th September, 1954. 4742 
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ALBRIGHT & WILSON LTD. 
Chemical Manufacturers, have the following 
vacancies in their Works Maintenance teams: 
(1) ASSISTANT MECHANICAL ENGINEER 
in their Widnes (Lanes) factory. 

(2) ASSISTANT ELECTRICAL ENGINEER 
in their Widnes (Lanes) factory. 

(3) ASSISTANT MECHANICAL ENGINEER 
in their Kirkby (Lancs) factory. 

In each case the duties involve taking part 
in the maintenance of the works and production 
processes and supervision of maintenance staff. 

The company is engaged in the ode a 
of a range of phosphorus products. Experience 
of heavy chemical industry and for post (2) a 
knowledge of switchgear is desirable. 

Salary according to age, qualifications and 
experience. The company has a non-contribu- 
tory pension scheme. 

Candidates, aged 24-28, with minimum quali- 
fications of H.N.C., should apply, stating post 
desired, to Appointments Officer, Albright & 
Wilson Ltd., Oldbury, Birmingham. 4699 


AIR MINISTRY WORKS DEPARTMENT 
requires in London and Provinces ELECTRICAT, 
ENGINEERING DRAUGHTSMEN in Designs 
Branch. Applicants should have several years’ 
experience in preparation of schemes for illu- 
mination and electrical equipment of buildings 
or in electrical distribution, H.V. and M.V. 
Appointments carry liability for overseas service 
for which allowances payable. 

Salaries up to £780 p.a., starting pay depen- 
dent on age, qualifications and experience. 
Overtime or extra duty allowance payable. 
Reasonable promotion prospects. Posts tem- 
porary and non-pensionable but have long-term 
possibilities. Competitions held periodically 
to fill established vacancies. 

Applications from natural-born British sub- 
jects only, quoting A/S and stating age, quali- 
fications and previous appointments, giving 
dates and stating type of work done, to—Air 
Ministry, S.2(h)/ NA, Cornwall House, Stamford 
Street, London, S.E.1. 4451 


WORKS MANAGER 








rPXUHIS post requires a man with experience 
in the mass production of small accurate 
press work and assembly. He must be a good 


| disciplinarian, capable of time and motion study 





and the general organisation and supervision 
required for works employing approximately 
75 hands. The company is a rapidly expanding 
one with an extensive programme which may 
necessitate an ultimate labour force of approxi- 
mately 150. The factory is situated in the 
Broxbourne / Hoddesdon area. Considerable 
scope exists for the right man, who should 
preferably also have tool-room experience. A 
good salary will be offered and you are invited 
to write giving full particulars, including age 
and experience in chronological order. — Box 
4747. 


THE UNIVERSITY ¢ OF MANCHESTER 


PPLICATIONS are invited for the post of 

LECTURER IN ELECTRICAL ENGI- 
NEERING. Candidates should be graduates 
and should have qualifications and/or experi- 
ence in measurements and/or heavy electrical 
engineering. 

Salary on a scale £500-£1,100 per annum, with 
membership of F.S.S.U. and children’s allow- 
ance scheme. Initial salary according to quali- 
fications and experience. 

Applications should be sent not later than 
22nd September, 1954, to the Registrar, The 
University, Manchester, 13, from whom further 
particulars and forms of application may be 
obtained. 4616 





ESSEX EDUCATION COMMITTEE 
South-East Essex Technical Coilege 
and School of Art 
Longbridge Road, Dagenham 


L; BORATORY STEWARD required in 

yhysies laboratories mainly for radio com- 
uaaiindibione and electronics ; applicants should 
be ever 21 years of age and able to undertake 
maintenance and repair of a wide range of test 
gear. Salary £350 x £15 to £440 x £20 to £460 
plus London weighting. 

For forms of application apply to the Clerk to 
the Governors. AT57 





MIDLANDS ELECTRICITY BOARD 





EMONSTR ATOR (female) required in the 

Severn Vale District of the Central Glou- 
cestershire Sub-Area. Applicants must have 
had a good education and should have a Certifi- 
cate of a recognised Domestic Training College 
and/or the E.A.W. Certificate. Duties include 
lecture demonstrations in service centres and on 
consumers’ premises, and advis ing consumers 
on the selection and use of electrical appliances. 

Salary £400/£490 per annum = (N.J.C 
Grade 1). Superannuable. 

Applications, stating age, education, qual lifica- 
tions, training and experience, should be 
forwarded within fourteen days to Mr. D. Holt, 
Sub-Area Manager, Midtands Electricity Board, 
126, London Road, Gloucester. 

A. STEPHENS, 


Secretary. 4756 





BRITISH ELECTRICITY AUTHORITY 


East Midlands Division 





PPLICATIONS are invited for the position 
4 of TEMPORARY CLERK OF WORKS in 
the Transmission (Construction) Department. 

Applicants should have had _ considerable 
experience in placing mass and reinforced con- 
crete and general building work. 

Salary will be £11 per week. 

Closing date for receipt of applications, 3rd 
September, 1954. 

Applications in writing should be forwarded 
to the Divisional Establishments Officer, British 
Electricity Authority, Barker Gate, Nottingham. 
Please quote Vacancy No. 131/54/ER. 

L. F. JEFFREY, 
Divisional Controller. 
4744 





SHIFT CHARGE ENGINEER 
required for JEKHELIA POWER STATION 
ELECTRICITY AUTHORITY OF CYPRUS for 
2 tours of 2 years in first instance with option of 
gratuity at the rate of £100 a year or becoming 
contributor to superannuation fund. Salary 
scale £974 rising to £1,094 a year. Free quarters 
and passages. Liberal leave on full salary. 

Candidates must have served an apprentice- 
ship to mechanical engineering and have had 
experience of oil-fired boilers and _ turbo- 
generating sets. They should preferably have 
had experience in the operation of a modern 
generating station but experience as a C.E.R.A, 
would be acceptable. 

Write to the Crown Agents, 4, Millbank, 
London, S.W.1. State age, name in block 
letters, full qualifies ations and experience and 
quote M2C 40395 / EF. 4774 


BRITISH ELECTRICITY “AUTHORITY 
South Eastern Division 


a ANT ENGINEER (Electrical Test- 
4A ing), LITTLEBROOK POWER STATION. 
Applicants will be judged on initiative and 
potentiality and should have a sound technical 
and practical knowledge of the testing of 
electrical plant, protective and control gear 
associated with a modern power station. 

N.J.B. conditions of service, Class M, Grade 
15, £617 8s. per annum, including London 
allowance. 

Applications, giving details of education, 
present position, experience, etc., should be 
received by the Station Superintendent, Little- 
brook Power Station, Nr. Dartford, Kent, by 
4th September. 4726 


THE JERSEY ELECTRICITY CO. LTD. 


{HOWROOM SUPERVISOR at the company’s 
Ss main showroom, St. Helier. Energetic man 
wanted immediately with good knowledge of 
domestic and commercial equipment and supply 
industry matters. Able to control and direct 
sales staff and deal with manufacturers, order- 
ing and stocktaking. Display experience an 
advantage. Plenty of scope for the man who 
is not afraid of responsibility. 

Commencing salary £650 p.a. plus bonus 
(Jersey income tax is 2s. to 4s.). 

There are also vacancies for SHOWROOM 
ASSISTANTS who have the ability and 
enthusiasm for selling. Commencing salary 
£8 10s. per week, plus bonus. 

Applications to be sent to the Managing 
Director, at 11, Broad St., Jersey, C.1. 4698 





127 








BRITISH ELECTRICITY AUTHORITY 

Headquarters, Bankside, London 

RAUGHTSMEN required for work on 
either :— 

(a) Civil and Building Works in connection 

with outdoor Grid Substations, or 

(b) Electrical Layouts and Diagrams for Grid 

Substations. 

Salary N.J.B. Grade 6, Schedule D, £458 to 
£595 (inclusive) according to qualifications and 
experience. Pension scheme. One Saturday 
morning in four on duty. 

Forms from D. Moffat, Director of Establish- 
ments, Winsley Street, London, W.1. Quote 
ref. AE. 509/ ER. 4694 


SOUTH EAST SCOTLAND ELECTRICITY 
BOARD 
Edinburgh Sub-Area 
UNIOR ENGINEER to assist in the operation 
and maintenance of underground networks 
up to 33. kV. N.J.B. J.15 (£501 p.a.) or J.14 
(£545 p.a.) according to age and experience. 
Superannuation. A 
Applications, stating age, qualifications, 
which should be not less than H.N.C. standard, 
training, experience and present position, should 
be received within 14 days. 
G, T. ALISOCK, 
Dewar Place, Sub-Area Manager. 
Edinburgh, 3 ; 4775 


SOUTH WALES ELECTRICITY. BOARD 


_ igre ENGINEER (Mains and Sub- 
dl stations) required in District 342 (Merthyr) 
in the Central Sub-Area. 

Salary Class E, Grade 9 (£587 / £593 / £600) of 
N.J.B. Schedule. 

Applications, stating age, present position and 
salary, qualifications, experience and_ three 
referees, to be addressed to the Secretary to 
arrive by 4th September, 1954. j 

D. G. DODDs, 
Pe llons, Secretary. 
vardiff. 17 


" DRAUGHTSMAN is required for light 
i mechanical engineering work by The 
General Electric Co. Ltd., at their head office 
in Kingsway. Applicants should have some 
electrical engineering knowledge and be not 
more than 30 years of age. Apply in writing, 
quoting reference EH. giving full details to 
the Staff Manager, Magnet House, Kingswe LA 
London, W.( Lie A777 
WELL-known firm of electrical component 
manufacturers require able young man to 
take charge of small assembly section. Some 
electrical knowledge and ability to control 
female staff is essential. Modern factory in 
Wandsworth (lJ.ondon). Write, giving full 
details of experience, age and salary required, 
to—Box 94. 
DDITIONAL 
x quired by the * J: an Boiler & General 
Insurance Co. Ltd. at 1 reston and Birmingham. 
Applicants should possess a Higher National 
Certificate or equivalent in electrical engineer- 
ing and have practical experience with elec- 
trical plant and machinery. Age about 30 
years. Commencing salary £540, rising by 
annual increments to £785 per annum. 
Pensionable. Applications to—67, King Street, 
Manchester, 2. 4728 
PPLICATIONS are invited by he General 
Pi Electric Co. Ltd., from sound equipment 
engineers and technicians for industrial elee- 
tronic work. The vacancies exist in West- 
minster/Victoria area of London Applic ants 
should have had some previous experience in 
this type of work. Apply in writing, quoting 





electrical surveyors are = re- 


reference SD, to the Staff Manager, Magnet 
House, Kingsway, London, W.C.2. 1778 

PPLICATIONS are invited by The English 
of “lectric Co. Ltd., Stafford, from electrical 


or mechanical engineers for interesting develop- 
ment work on control systems for hoists. Appli- 
cants should have served, an apprenticeship, 
possess an engineering degree and preferably 
have experience of control gear or servo tech- 
niques as applied to heavy engineering. 
Permanent staff appeintments ; pension scheme ; 
assistance with accommodation. Apply, quoting 
ref. 769C, to—Dept. C.P.S., 336/7, Strand, 
London, W.C.2. 4663 
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LKALINE BATTERIES Ltd., of Redditch, 
41 are the largest makers in the Empire 
of alkaline accumulators, miners’ lamps and 
emergency lighting systems, which are in 
rapidly growing use particularly for export. 
The company has vacancies in its technical 
sales and development sections for graduate 
electrical enginee Ts, not over 30 years of age, 
or for men nearing the end of their degree 
course who have completed National Service 
The posts are pensionable and offer the prospect 
of executive rank. Applications with full educa- 
tional details and experience should be addressed 
—Commercial Manager, Alkaline Batteries Ltd., 
Union Street, Redditch. 3936 
RMATURE winder required, excellent con- 
ditions and rates, 20 mins. from Waterloo. 
-Max Are & Electrics Ltd., Terrace Road, 
Walton-on-Thames, Surrey. 4598 
SSISTANT manager required by leading 
vi Norfolk electrical contractors to handle 
Air Ministry internal wiring and other work. 
Permanency with good prospects for right man. 
Must have experience of all phases of wiring 
contracting from estimating to final bill. Apply 
in confidence to—Box 4711. 
SSISTANT chief engineer required by com- 
pany engaged in the design and develop- 
ment of guided weapons. Candidates must be 
mechanical engineers with first-class qualifica- 
tions and experience in electronics and light 
eugineering. Knowledge and experience in 
servo-mechanisms essential since duties would 
include responsibility for missile control sys- 
tems, - electrical gyros, accelerometers, etc. 
Applicants should be 30-35 years of age and 
have sufficient personality and experience to 
administer and organise the development acti- 
vity on these subjects. Write in detail, quoting 
reference G, to—Box AC.91032, Samson Clarks, 
57/61, Mortimer Street, London, W.1. 123 
-B.C. requires engineering staff (British, 
minimum age 20) for operation and main- 
tenance duties at transmitter, studio, recording 
and television centres. Must be willing to serve 
anywhere in U.K. and have completed or been 
exempted from National Service. Experience 
in radio engineering desirable. Essential quali- 
cations include University Degree, Higher 
National Certificate or equivalent in electrical 
engineering, or success in examinations for 
C. & G. Final Certificate in Telecoms., or Full 
Technological Certificate, or Graduateship of 
[.E.E., or Graduateship with Maths. of Brit. 
I.R.E. Promotion prospects. Starting salary 
£545 rising by 5 annual increments to £755. 
Requests for application forms (enclosing 
addressed envelope and quoting ref. EX.11/ER) 
should reach Engineering Establis hme nt Officer, 
B.B.C., London, W.1, within 7 days. 4730 
OOTS PURE DRUG Co. Ltd. require an 
engineering draughtsman age 25-30. Salary 
£500 / £600 per annum according to qualifications 
and experience. Superannuation scheme, 5-day 
week. Applications to Personnel Manager, 
Station Street, Nottingham. 4729 
(See SH ELECTRICAL ENGINEERING Co. 
Ltd. has a vacancy in their general engi- 
neering division for a senior electrical or 
mechanical engineer who has had experience of 
either design, construction or operation of steam 
turbine or diesel-engined power systems, prefer- 
ably overseas, and who can assist in the prepara- 
tion and engineering of comprehensive power 
schemes. Applicants should be at least 28 years 
of age, and preference will be given to those 
with recognised professional “qualifications. 
Applications with full details should be for- 
warded to—The Chief Personnel Officer, Brush 
Electrical Engineering Co. Ltd., Loughborough, 
Leics. 4727 
NABLE jointer-linesman required for services 
/ with a construction company operating in 
the Middle East. Progressive job. Qualifica- 
tions: wide experience of 11-kV cable jointing, 
overhead and underground house services and 
overhead linework. Age 32 to 38 years. Appli- 
cations to—Box 4749. 
ROMPTON PARKINSON Ltd. have 
vacancies for both senior and junior 
draughtsmen at their Chelmsford works. Pre- 
ference will be given to applicants having con- 
tract, development or diagram experience on 
switchgear up to 11 kV, but adaptable men 
having good electrical and mechanical] experi- 
ence will be considered. Conditions of employ- 
ment are ideal and prospects are good. Apply, 
giving fullest particulars to the Personnel 
Officer, Crompton Parkinson Ltd., Chelmsford, 
Essex. 4665 





RITISH ENGINE BOILER & ELECTRICAL 
INSURANCE Company Ltd., 24, Fennel 
Street, Manchester, 4. The company requires 
additional electrical plant inspectors in one or 
two districts. Permanent positions carrying 
progressive salary scale £540 to £785 and non- 
contributory pension. Candidates, age 26 to 
30 years, with apprenticeship in the manufac- 
ture or repair of electrical machinery, and 
preferably with subsequent experience of in- 
dustrial use of electrical machinery, and who 
have gained the Higher National Certificate in 
Electrical Engineering or are Graduates of the 
Institution of Electrical Engineers, are invited 
to apply in own handwriting stating age, quali- 
fications and experience. 4748 
ROMPTON PARKINSON Limited invite 
applications from graduate physicists or 
electrical engineers would good honours degree 
to work in their lamp “works development 
laboratory on general lamp problems. Appli- 
cants with or without experience will be con- 
sidered. Good prospects to a man wishing to 
make a career in industry. Superannuation 
scheme to which company contributes. Send 
full particulars of education and any practical 
experience to—Ref. LLD, Crompton Parkinson 
Limited, Guiseley, Nr. Leeds. 4627 
Bygone PARKINSON Ltd., Doncaster, 
invite applications for the position of 
methods engineer in their f.h.p. motor depart- 
ment. Men with experience in machine shop 
operations, winding, assembly, etc., as applied 
to small electrical machines, are particularly 
invited to apply. The position offers splendid 
opportunity for a man with real ability. The 
conditions of employment are excellent and the 
company operates a superannuation scheme to 
which employees contribute when eligible. 
Write, stating age and giving details of training 
and experience, to the Personnel Officer at above 
address. 4750 
ESIGN draughtsman required for M.V. and 
E.H.V. switchgear. H.N.C. or equivalent. 
Salary commensurate with qualifications. 
Pension scheme. Works in country situation, 20 
miles from London. Accommodation can be 
arranged. Apply—Chief Engineer, J. G. Statter 
& Co. Ltd., Amersham Common, Bucks, marked 
‘* Confidential.”’ 4666 
iy SIGN engineer for either D.C. or A.C. 
medium-sized electric motors. The posi- 
tion offers attractive prospects. Apply giving 
particulars of experience and salary required 
to—The Secretary, Veritys Ltd., Plume Works, 
Aston, Birmingham, 6. 4600 
ESIGN engineer for power rectifiers is 
required by a large manufacturing 
organisation in the Midlands, for work of ex- 
ceptional interest with good prospects. No 
previous rectifier experience is necessary, but 
candidates should have Degree or good H.N.C., 
and some practical training. Excellent residen- 
tial and educational district. Please write with 
full details, to—Box No. 1321, T. & G., 167, 
High Holborn, London, W.C.1. 4779 
BP xa Gen required for work on medium 
and high-voltage power factor correction 
and furnace capacitors. Must have degree or 
H.N.C. or the equivalent in electrical engineer- 
ing, and experience in the design and manu- 
facture of medium/heavy electrical equipment. 
Good prospects. Write, giving full details of 
qualifications, age and salary required, to—The 
Technical Director, A. H. Hunt (C es, 
Ltd., Bendon Valley, London, S.W.1 
ESIGNER-draughtsman shectibe: with ual 
knowledge of the design of H.V. outdoor 
airbreak switchgear and/or 11-kV oil-immersed 
metalclad switchgear. Good opportunity for 
man with experience and able to work on his 
own initiative. Help given, if necessary, to 
obtain living accommodation. Apply in writing 
giving full details of qualifications, experience 
and salary required, to—Switchgear & Equip- 
ment Ltd., Banbury, Oxon. 4601 
RAUGHTSMAN required for detail work on 
specifications necessary for manufacture of 
paper capacitors. Write or call—A. H. Hunt 
eye Limited, Bendon Valley, Garratt 
Lane, Wandsworth, London, S.W.18. 95 
RAUGHTSMAN required, London, for elec- 
trical installations to various types of 
buildings. In addition to being good draughts- 
man, applicant must be capable of taking off 
quantities down to last nut and bolt, as some 
sites are in remote parts of world. Junior also 
required as assistant for same type of work. 
‘ull particulars and salary required to—Box 
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EVELOPMENT engineer required, H.N.C 

(electrical). To handle development pro- 
jects involving metal rectifier equipments and 
circuits. Previous experience of medium power 
laboratory, electrical development or rectifier 
equipment design essential. This division will 
shortly transfer to Harlow New Town, Essex. 
Selected applicant will be required to work in 
Boreham Wood until transfer, but will be 
housed in Harlow on engagement. Free daily 
transport by private coach. Write in confidence 
quoting reference A.14, and stating age, quali- 
cations and experience, to—Personnel Manager, 
Rectifier Division, Standard Telephones and 
Cables Ltd., Warwick Road, Boreham Wood, 
Herts. 4713 

RAUGHTSMAN required immediately for 

Ministry of Supply contracts. Must be 
used to instrument work. Ordinary National 


Certificate an advantage. Apply to—General 
Manager, Hendrey Relays Limited, 392, Bath 
Road, Slough, Bucks. 4712 


KAUGHTSMAN required for design and 
detail work on electrical / mechanical appa- 
ratus. Should be at least of H.N.C. standard. 
Workshop experience essential. Apply in 
writing to— Personnel Manager, A. H. Hunt 
(Capacitors) Ltd., Bendon Valley, Garratt Lane, 
London, S.W.18. 41 
RAUGHTSMEN required by South Wales 
Switchgear Ltd., at their Blackwood 
Works, Monmouthshire, for high voltage 
switchgear contract works and diagram sec- 
tions. Applications, giving full particulars of 
experience, qualifications and salary required, 
to the Personnel Manager. 4667 
RAUGHTSMEN (electrical/mechanical) re- 
quired for design of metal frameworks and 
cubicles, component assembly layouts, wiring 
diagrams and schematics. Three years’ draught- 
ing and some electrical experience essential. 
The rectifier division of this company will 
shortly transfer to Harlow New Town, Essex, 
and selected applicants will be required to work 
in Boreham Wood until transferred to Harlow. 
Houses in Harlow can be provided with free 
daily transport to and from Boreham Wood. 
Write in confidence, quoting reference B.468, 
and stating age, education, qualifications, ex- 
perience and salary required, to— Personnel 
Manager, Standard Telephones and Cables Ltd., 
Warwick Road, Boreham Wood, Herts. 4714 
RAUGHTSMEN, senior and junior, experi- 
enced in the design of any of the follow- 
ing: (a) Air-break circuit breakers ; ; (b) High- 
tension circuit breakers and metalclad switch- 
gear; (c) Switch and control board layout; (d) 
Layout of industrial control contactor cubicles ; 
(e) Diagrams of connections. Applications are 
also invited from draughtsmen who have had 
a good experience in genera mechanical work. 
Good working conditions, superannuation, etc. 
Apply giving full particulars to—The General 
Eiectric Co. Ltd., Witton, Birmingham 6. 4467 
Fg tales gr draughtsman required Park 
Royal area. Should have experience in 
lighting and power installations for retail shops, 
manufacturing and processing depots; 5-day 
week ; canteen. Good salary for suitable man. 
Pension scheme. Apply in writing stating age 
and experience, ete., to—United Dairies, Engi- 
neering Department, Cumberland Avenue, Park 
Royal, London, N.W.10. 4479 
j\ LECTRICAL draughtsmen required by the 
4 Steel Company of Wales Limited (Steel 
Division), Port Talbot. Candidates should have 
experience in heavy industry and be capable of 
preparing drawings for electrics] installation 
work, schematic diagrams, etc. A knowledge of 
lighting and communications would be an 
advantage. Higher National Certificate or 
equivalent desirable. Permanent and pension- 
able positions offered to suitable men with rates 
varying with age and qualifications. Those 
wishing to apply should send full particulars of 
age, qualifications, experience, etc., to the 
Personnel Superintendent, The Steel Company 
of Wales Limited, P.O. Box No. 3, Port Talbot, 
Glam. 4781 
LECTRICAL engineer, not over 38, with 
sound scientific and engineering qualifica- 
tions and commercial experience, required for 
Yorkshire factory manufacturing specialised 
electrical products. Salary based on qualifica- 
tions and experience. The post offers good 
prospects for the right person, who must be 
he eH to commence on Ist November, 1954. 
Applicants should write, giving full details of 
age, education, training and experience, to— 
Box 4669. 
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| greeegee engineer, age 25-30, with good 
degree preferably some experience in a 
research or development laboratory, is required 
for work on the application of electronic tech- 
niques to industrial measurement and control. 
The post is permanent, pensionable and offers 
good prospects. Apply in writing, giving full 
chronological details of qualifications and ex- 
perience, together with age and salary required, 
to Tube Investments Ltd., Dept. of Development 
& Research, Plume St., Aston, Birmingham, 6, 
quoting Ref. F.2. 7560 
LECTRICAL engineer required for experi- 
mental development of small electro- 
mechanical devices. Experience of f.h.p. motor 
design desirable but not essential. Higher 
National Certificate in electrical engineering or 
equivalent. Contributory pension scheme ; per- 
manent and progressive situation. Apply—The 
Personnel Manager, R. B. Pullin & Co. Ltd., 
Great West Road, Brentford, Middx. (Phone, 
EAL. 0011). 7571 
ge JTRICAL engineer required for consult- 
ing engineers, London or Manchester, for 
inspection at manufacturers’ works of electrical 
equipment for power systems. Higher National 
Certificate electrical engineering or equivalent 
essential. Write stating full particulars of 
education, experience and salary required.— 
Box 4670. 
— lL engineers required as perma- 
nent outworkers for both home and over- 
seas contracts erecting and commissioning of 
all types of power station and industrial instal- 
lations comprising switchgear, transformers, 
rectifiers, large electrical machines, turbo- 
alternators and electronic’ devices.’ Qualifica- 
tions: Technical, at least Higher National 
Certificate; practical, recognised engineering 
apprenticeship. Salary according to qualifica- 
tions and experience. Apply — Construction 
Department, The British Thomson-Houston Co. 
Ltd., Rugby. 4700 
j\ LECTRICAL foreman with wide production 
-4 experience in radio industry of small and 
medium electrical contact gear manufacture, 
test and installation required by manufacturers 
of materials handling vehicles in pleasant 
country district, 1 hour London. Good pros- 
pects of advancement, housing assistance, 
canteen and social facilities. Please write 
giving details of past experience, present 
salary, salary required, married/single, to— 
Box 4780. 
>... wholesalers require experi- 
enced traveller for retail trade.—London 
Electrical Co., 92, Blackfriars Road, London, 
S.E.1. 4701 
LECTRICIAN wanted for London contrac- 
tor. Must have thorough knowledge of 
trade. Write stating age and experience to— 
Box 4671. 
j\ LECTRONIC engineer required for research 
-4 and application of electronics to vibration 
and stress problems. Young engineers with 
good academic qualifications anil some ex- 
perience of this type of work are invited to 
apply for this post. Excellent conditions 
include a non-contributory staff pension scheme 
and there are first-class prospects for the right 
man. Please apply with full details of qualifi- 
cations, experience, etc., to the Chief Personnel 
Officer, Brush Electrical Engineering Co. Ltd., 
Loughborough, Leies. 4760 
XPERIENCED instrument panel wiremen 
required S.E. London. Good prospects.— 
Box 7559. 
jOREMAN for plastic extrusion department 
of factory in Republic of Ireland.  First- 
class opportunities for man with detailed ex- 
perience.—Box 4715. 
j\ULL-time representative required by leading 
manufacturers in switch and thermostat 
field for Northern Counties area. Contact with 
electricity boards and leading industrial organ- 
isations necessary. Reply with full details of 
experience aand remuneration expected to— 
Box 4672. 
ULLY trained lighting engineer required 
for London office. Applicant must have 
yood education and preferably be a member of 





the I.E.S. Apply—Senior Lighting Engineer, 
Kkeo-Ensign Electric L td., 45, Essex Street, 
strand, London, W.C 4628 


“ACKBRIDGE & TE WITTIC ELECTRIC 

Co. Ltd., Walton-on-Thames, Surrey, 
require experienced engineers for their trans- 
former and/or rectifier estimating departments. 
Applications to be made in writing giving full 
details. 4702 





ALVANOMETERS and moving coil meters. 
Man required in the East London district 
to control production. Applicant must have 
had some years’ experience and able to inspire 
and direct staff. The position carries good 
salary and excellent prospects for the right type. 
Write—Box R.316, c/o Streets, 110, Old Broad 
Street, London, E.C.2. 4731 
OHNSON & PHILLIPS Ltd. have vacancies 
in their cable estimating department for 
young men, good mathematical standard essen- 
tial. Preference will be given to men having 
experience in estimating costs of insulated 
electric cables and flexible cords. Applications 
in writing, giving age, experience and salary 
expected, to—E mploy: ment & Welfare Manager, 
Messrs. Johnson & Phillips Limited, Victoria 
Way, Charlton, London, S.E.7. 4561 
UNIOR electrical engineer required for 
progressive company manufacturing 
mechanical handling equipment. Applicants 
should preferably be graduates and have com- 
pleted compulsory military service. Duties will 
be varied and will include experimental and 
design work. Modern factory. Good working 
conditions. Canteen facilities. Please write 
giving all details to—Box 4574. 
ABORATORY assistant required for plastic 
Jcable manufacturers, must be fully ex- 
perienced in chemical and _ electrical test. 
Higher National or Inter. B.Sc. preferred. 
Write full details of age, ee salary 
required, and when available, to- Day & Co. 
(Derby Works) Ltd., Harrow oe W ay, Abbey 
Wood, London, S.E.2. 4782 
J ARGE firm of electrical engineers require 
iF experienced commercial manager for 
domestic appliances department. Write stating 
age, experience and salary required, to—Box 
No. 7934, c/o Charles Barker & Sons Ltd., 31, 
Budge Row, London, E.C.4. 4783 
AYOUT draughtsman required by consult- 
J ing engineers for electrical layout work, 
including H.V. and L.V. outdoor substations, 
indoor switchgear and cable diagrams. Appli- 
cants should possess or should be studying for 
ILN.C. or equivalent. Salary in accordance 
with qualifications. Apply in writing, reference 
KJB/RFS, to—Messrs. Kennedy & Donkin, 12, 
Caxton St., Westminster, London, S.W.1. 4716 

IFT erector and serviceman and experienced 
L engineer required by Nottingham firm, 
able trace and rectify electrical faults in lift 
systems; permanency. State age, experience. 
—Box 4449. 

ONDON office. Engineer, university gradu- 
L ate, full experience of design and construc- 
tion of wood pole and steel tower transmission 
lines. State age, experience and salary to— 
Box E. R.176, c/o 191, Gresham House, London, 
E.C.2. 4562 
N AINTENANCE electrician for large factory 

near Greenford (Middx.), preferably 
having experience with D.C. motors and control 
gear. Permanent position. Write fully to— 
Box 4630. 
AJOR oil company has vacancy in Middle 
East for electrical engineer. Successful 
candidate should be equivalent to electrical 
repair shop foreman in U.K.and must be capable 
of rewinding motors up to 650 h.p. at 3,300 
volts and of emergency repairs to alternators of 
7,500 kVA at 11,000 volts including in the case 
of the former impregnation drying out, refitting 
of new bearings (ball, roller and sleeve) and 
final running in tests. Motors are F.L.P. 
necessitating knowledge of gap setting and 
micrometer measurements with machinery in- 
structions when new F.L.P. seals are to be fitted. 
Reasonable knowledge of transformers and coil 
winding and shop overhaul of switchgear and 
general, including domestic, electrical equip- 
ment is also desirable. Age not over 35. Salary 
depending on qualifications and experience plus 
generous allowance in local currency, free pass- 
ages out and home, free medical attention, kit 
allowance, good leave arrangements, pension 
scheme. Write stating age and full details of 
qualifications, quoting F.116, to—Box 1213, c/o 
191, Gresham House, London, E.C.2. 4733 
\ ARCOND’S WIRELESS TELEGRAPH Co. 
4 Ltd., Chelmsford, have a vacancy for a 
qualified electrical engineer to prepare speci- 
fications and acceptance tests, negotiate with 
manufacturers, and generally advise the com- 
pany in all matters relating to rotating elec- 
trical machinery of all types up to 500 kVA. 
Please apply, giving full details and quoting 
ref. 2252, to— Dept. C.P.S., 336/7, Strand, 
London, W.C.2. 4732 
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\ ANAGER required for well-established 
= electrical contractors for their North-East 
Coast branch. Applicants must be experienced 
in handling contracts from the enquiry stage 
to final invoicing. Good opportunities.—Box 
4692. 
\ ERZ & McLELLAN, consulting engineers, 
| invite applications for electrical engineers 
to supervise the testing and commissioning of 
alternators, transformers, switchgear, contro] 
equipmest and protective gear in various parts 
of Great Britain. Applicants should hold an 
engineering degree and have undergone a 
student or apprentice course at the works of 
one of the major contractors for electrical plant 
and equipment. They should have obtained 
practical works experience and experience in 
site testing and commissioning equipment at 
all voltages up to and including 132 kilovolts. 
Salary according to age, qualifications and ex- 
perience. Staff pension scheme. Apply stating 
age, education, training, qualific ations, insti- 
tution membership, experience and salary re- 
quired, to—Merz & McLellan, Milburn, Esher, 
Surrey. 4735 
\ ETALLURGIST required by cable manu- 
Bi facturers, London area, to control metal- 
lurgical section of laboratories under the chief 
chemist. Salary £1,000 per annum. Applic ants 
should preferably have had experience of copper 
wire drawing and/or lead extrusion. Our staff 
are aware of this advertisement. All replies 
will be treated as confidential. Write to—Chief 
Chemist, Box 4734. 
A ON-ring electric lamp manufacturers, 
E London area, require a works manager for 
their miniature lamp production. Only appli- 
cants with full practical experience will be con- 
sidered. Salary in the region of £2,000 p.a., 
plus bonus.—Box 4353. 
VERHEAD line engineer required by con- 
sulting engineers for supervision of work 
in North Scotland and Outer Islands. Appli- 
cants should have had experience in the design 
and construction of overhead lines up to 383 kV. 
Salary according to experience. Applications, 
together with details of education, training and 
experience, should be sent to—Messrs. Kennedy 
& Donkin, 3, North Charlotte Street, Edin- 
burgh, 2. 4784 
JADIO mechanic /engineer for dictating 
& machine servicing and assembly. Opening 
for initiative and energy.—Box 7579. 
| EPRESENTATIVE — required by  well- 
established manufacturers of high grade 
switches to cover Northern Counties. Contact 
with area boards and leading industrial organi- 
sations an advantage and one or two other 
agencies in electrical line not objected to. 
Reply giving full details including experience 
and remuneration expected, to—Box 4543. 
] EPRESENTATIVES for first-class electrical 
domestic equipment. Must be car owners. 
Essentially wanting to work hard to launch 
new products. Bedfordshire, Hertfordshire, 
Buckinghamshire and Huntingdonshire. Write 
full particulars to — Napper, Stinton, Woolley 
“5 (BPD), 14-19, Great Chapel Street, London, 





4502 
OVAL ES department. Junior engineer re- 
\ quired for London and Home Counties. 


Candidates must have experience of electric 
motors and their applications and should pre- 
ferably hold the Higher National Certificate. 
(rood opportunity for young energetic man. 
Write, to—Personnel Manager, Small Electric 
Motors Ltd., Churchfields Road, Beckenham, 
Kent. 4761 
Se IOR transformer engineer required to be 
\O responsible for the design of power trans- 
formers above 5 MVA and up to 182 kV. Ex- 
cellent prospects for candidate with initiative 
and drive. London area. Accommodation avail- 
able.—Box 4503. 

IMMS MOTOR UNITS Ltd. require a labora- 
\O tory assistant for research and development 
of electronic and electro-mechanical mechan- 
isms associated with the commercial vehicle 
industry. H.N.C. or equivalent standard. Apply 
by letter stating age, qualifications and experi- 
ence to Personnel Manager, Simms Motor Units 
Ltd., Oak Lane, Finchley, London, N.2. 4575 

KILLED electricians required for Midlands 
tO and North-East Coast town. Used to conduit 
work and prepared to travel. Good prospects 
of advancement.—Box 4717. 
le man required, City (London) show- 

rooms, knowledge electrical accessories, 

fittings, domestic appliances. Write full details. 
—Box 4468. 





130 





QIALES engineer required by well-known engi- 
) neering and manufacturing organisation to 
sell its mine signalling and telephone products 
in the Northern and Scottish Divisions of the 
C.B. Must have practical knowledge of the 
industry and be prepared to reside in the New- 
castle area. Salary, commission and expenses. 
Car provided. Please write to Box No. 108, 
giving full details of experience and qualifica- 
tions.—Dorland Advertising Ltd., 18/20, Regent 
Street, London, S.W.1. 4785 
pepe technical estimator required. Must 
be technically conversant with multi-motor 
contactor type control equipment and auxiliary 
items. Position is a senior appointment and 
the successful applicant must have a good 
knowledgeable background of control equipment 
and its technical applications, etc. Assistance 
towards housing accommodation may be given 
if required. Pension scheme, 5-day week, 
canteen, etc. Please state age and salary re- 
quired, together with details of experience 
obtained.—Personnel Officer, Dewhurst & Part- 
ner Ltd., Inverness Rd., Hounslow, Middx. 43883 
oe turbine engineers. The General 
\O Electric Co. Ltd. invite applications to their 
Fraser & Chalmers Engineering Works, Erith, 
Kent, for positions in their sales and contracts 
departments. Progressive opportunities exist, 
with salary appropriate to qualifications and 
experience, for engineers aged 28 to 40, with 
the following as a minimum: (1) H.N.C. mech. 
eng., preferably supported by electrical train- 
ing ; (2) Apprenticeship, or post-apprenticeship 
practical work for two years, on steam turbine 
plant ; (3) Position for two years in office hand- 
ling ‘tenders and correspondence regarding 


power plant or similar experience. Apply— 
Personnel Manager, Fraser & Chalmers Engi- 
neering Works, Erith, Kent. 4703 


1TOCK department manager required by light 
Ss engineering company in North London. 
Executive who has ability and considerable 
experience in controlling large stores and office 
staff. Age 35-45. Good conditions of employ- 
ment and prospects of advancement. Com- 
mencing salary £700 p.a. Apply giving full 
details of experience to—Box 4704. 

1TOREKEEPER required by London electrical 
k contractors ; some experience essential. 
Full details of experience, salary, etc., to— 
Box 4691. 

{TUDENT planning engineer required by 
tO company engaged in manufacture of auto- 
matic control equipment. Applicant must have 
sound electrical knowledge with academic quali- 
fications to at least O.N.C. standard. Pension 
scheme, 5-day week, canteen facilities. Write 
giving full details of age, experience, etc., to— 
Personnel Officer, Dewhurst & Partner Ltd., 
Inverness Road, Hounslow. 4578 
2 tebe and estimating engineer, 
\O interested and able to work from start to 
finish en commercial and industrial contracts 
of all sizes up to £5,000.  Old-established 
medium-sized London contractors. A good 
op portunity for the man selected.—Box 4705. 

{URVEYOR required for long-term contract 
S in Scotland. Must be conversant with sur- 
veying and profiling overhead line routes. 
References required. Good salary and subsis- 
tence. Apply —B. French Ltd., Pike Mills, 
Green Street, Kidderminster. 4736 
iphoto angarcry representative required for 
\O London and South, technically qualified to 
engineer and estimate low-tension contracts. 
Good prospects for young energetic man with 
ability and personality. Apply in confidence 
to—Box 7568. 
rFVANGANYIK*. Technical assistant to 

general manager Dar-es-Salaam & District 
Electric Supply Co. Ltd., with knowledge and 
practical experience of diesel and hydro- electric 
generating stations ranging from 200 kW to 
10,000 kW. Applicant to be a graduate or 
A.M.I.E.E. or M.E. Age about 30. Salary 
about £950 p.a., including allowances with free 
housing (with heavy furniture) and electricity ; 
medical scheme and pension scheme. 3-year 
tour with 6 months’ paid leave and paid passages 
for employee and wife, with allowances for 
children. Write — Box E.R.177, c/o 191, 
Gresham House, London, E.C.2. 4563 
PP\ECHNICAL assistant required for laboratory 

testing work of domestic electrical pro- 
ducts. O.N.C. (electrical) and workshop ex- 
perience essential. Age 22 to27. Apply, stating 
age and qualifications, to—The Personnel 
Officer, Hoover Limited, Coronation Road, High 
Wycombe, Bucks. 4706 





ECHNICAL engineer (electrical) required 
by Glasgow firm of manufacturing engi- 
neers to assist in design and development work 
on an important new project. Applicants should 
be honours graduates in electrical engineering 
with a few years’ postgraduate industrial ex- 
perience. Written applications are desired in 
the first instance outlining technical education, 
qualifications and experience and approximate 
starting salary required. A superannuation 
scheme is operated. Write—1387, Wm. Porteous 
& Co., Glasgow. 7561 
‘igs NATIONAL BOILER AND GENERAL 
INSURANCE Co. Ltd., St. Mary’s Parson- 
age, Manchester, 3, requires engineers for 
appointment as inspecting engineers of (a) 
boilers and engines and (b) electrical plant. 
First-class M.O.T. Certificate of Competency, 
and/or Higher National Certificate (mechanical 
or electrical), full apprenticeship and practical 
experience necessary. Apply in own hand- 
writing, giving age (limits 26 to 33), training 
and experience, ‘academic qualifications, and 
copies of testimonials. Salary £540-£785 (pro- 
gressive). Non-contributory pension scheme. 
4739 
RAINING officer, South Lancashire area, 
to co-ordinate technical studies with prac- 
tical training in workshops and offices for 
technological and technician apprentices. Good 
salary for graduate or otherwise qualified engi- 
neer with previous industrial and/or service 
training experience. Applications to be made 
in writing, stating age, qualifications and full 
details, marking envelopes ‘‘ Training Officer,”’ 
to—Box 4469. 
RANSFORMER designer required for inter- 
esting work in the design of power trans- 
formers, regulators and associated control gear. 
Excellent prospects for the right candidate. 
Apply—Brentford Transformers Ltd., Kidbrooke 
Park Road, Kidbrooke, London, S.E.3. 4504 
OUNG assistant electrical engineer required 
for impulse test plant. Duties will include 
general testing, development and research on 
lightning arresters and fusegear. Progressive 
post for keen and energetic engineer. Reply, 
stating salary, qualifications, experience and age 
to—EMP Electric Ltd., Garman Road, Totten- 
ham, London, N.17. 4786 
OUNG electrical engineer or physicist, B.Sc. 
or H.N.C. standard, required in laboratory, 
London area, for development work on power 
cable and capacitor dielectrics. Salary accord- 
ing to age and qualification, minimum £500 p.a. 


~Box 7570. 


APPOINTMENTS FILLED 


Dissatisfaction having so often been expressed 
that unsuccessful applicants are left in ignorance 
oi the fact that the position applied for has been 
filled, may we suggest that Advertisers notify 
us to that effect when they have arrived at a 
decision? We will then insert a notice free of 
charge under this heading. 

OX 3861—Personal assistant to managing 

director. All applicants are thanked. 


SITUATIONS WANTED 
“HIEF technical buyer with wide experience 
/ light electrical and precision mechanical 
engineering desires to change and expand 
position. Used to control staff; stores and 
material control. London area or Surrey side. 
52 years.—Box 7578. 
LECTRICAL engineer (32), thirteen years’ 
training with leading electrical measuring 
instrument manufacturers, handling — sales 
correspondence, quotations, orders, also experi- 
enced in low-tension switchgear, small electric 
motors, seeks progressive post in London area. 
—Box 7562. 
grat ENGINEER (40), manager experience, 
\) Birmingham, industrial or domestic, repre- 
sentation or development and marketing, branch 
managership, ete.—Box 7544. 


_ FOR SALE 


B.C. S. 


WO 1,500-kW BRUSH Ljungstrom Turbo- 

Alternator Sets; working pressure 185 lb. 

per square inch ; 6,600 volts, 3-phase, 50 cycles ; 

3,000 r.p.m. ; complete with Surface Condenser 
and all ancillary equipment. 

B.C.S. ENGINEERS & CONTRACTORS LTD. 

3, oneee Street, Cardiff 
(Tel.: Cardiff 29246) 232 
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B.C. S. 


Available for Immediate Delivery 





WO 600-kW SULZER Diesel Generating 
Sets, 440/220 volts D.C. Auxiliaries, 
spares, etc. 

One 100-kW BLACKSTONE/CROMPTON 
PARKINSON, 400/440-3-50, 5-cylinder Vertical 
Engine, 500 r.p.m. All auxiliaries, etc. 

Two 20-kW HILL & COMPANY/DELCO, 
120 volts D.C., 167 amps., 1,450 r.p.m. 
Auxiliaries, etc. 

Three 14-kW COVENTRY CLIMAX /McLURE 
& WHITFIELD, 230 volts D.C., 52 amps., 1,750 
r.p.m. Auxiliaries, etc. Unused. 

Other sets in stock. 

B.C.S. ENGINEERS & CONTRACTORS LTD. 
3, Castile Street, Cardiff 
(Tel. : Cardiff 29246) 233 





TURBO-ALTERNATOR SET 


FOR SALE 





FPAURBO-ALTERNATOR, 4,000 kW, 6,600 
volts, 3-phase, 50 cycles. Makers 
METROPOLITAN-VICKERS (1943), 10- 


stage Turbine and Condenser. 


SWITCHGEAR (1949), comprising input 
and output panels with overload and earth 
protection, pressure and current trans- 
formers, directional relays, synchronising 
gear, instruments, cable boxes and neutral 
earthing resistor, ete. 


TRANSFORMER (1949), 5,000 kVA, 6,600 
volts / 11,000 volts. 


STIRLING WATER TUBE BOILER (1949). 
Capacity 40,000 lb./hr. at 200 Ib. pressure 
and 670° F. Complete with submerged 
belt ash conveyor and discharge hopper, 
hotwell tank, feed pumps and ancillary 
plant. This boiler is approximately half 
the capacity of the above alternator. 


This equipment is offered as its stands for 
£25,000 OR A NEAR FIGURE and is 
considered to be in good condition, the 
buyer to be responsible for its removal. 
When purchased in 1949 it cost over 
£90,000. 


Apply for fuller information 
to 


Mr. Stainthorpe, 
BRITISH NYLON SPINNERS LTD. 
Doncaster 
4719 
MODERN DIESEL ALTERNATOR SETS 








400/230-v., 3-ph., 50-cyc. 





kVA I.p.m. 
500 ~=PertTerR/ BrusH New 1948 600 
330 ~=BritisH PoLaR/B.PEEBLES New 1950 600 
150 NatronaL/G.E.C. New 1949 600 
100 +Paxman/ BrusH New 1950 1000 
120 Ruston/HovucHin Unused 600 
70 ~=Perrer Fretpinc/Brusa Unused 500 
66 Paxman/E.E.C. New 1950 1000 
62.5 A.E.C./BrusH New 1950 1000 
All the above are complete in all respects 
and are in first-class condition. 
F. BURRILL & CO. 
18, Dumfries Place, Cardiff 
(Tel.: Cardiff 26100) 4485 


UNUSED 700-h.p. MOTOR FOR SALE 








ROMPTON PARKINSON Slipring, _ ball- 
bearing, 400/3/50, 587 r.p.m., complete 
with CROMPTON PARKINSON Stator Switch 
and ALLEN WEST Rotor Starter. 
F. BURRILL & CO. 
18, Dumfries Place, Cardiff 
(Tel. Cardiff 26100) 4484 
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ELECTRICAL EQUIPMENT FOR SALE | 
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57-h.p. Flange Mounting METRO-VICK. 
Motor, screen protected, slipring, B.B. 

1 57-h.p. Oil-immersed Stator-Rotor Starter 
by METRO-VICK., complete with O/L’s, N.V. 
and ammeter. 

1 57-h.p. Automatic Air Break Stator-Rotor 
Starter by M. & C. SWITCHGEAR, suitable for 
remote control, complete with indicator lights, 
ammeter, etc., etc. The whole contained in 
watertight heavy plate cubicle. 

1 Ironclad 100-ampere D.P. Change-over 
Switch. 

All above for use on a 200/220-volt, 2-phase, 
50-cycle supply. The Automatic Starter is 
virtually unused.—Box 4751. 


LOW-TENSION SWITCHBOARD FOR SALE 
li, > 9-panel low-tension Switchboard by 
41 YORKSHIRE SWITCHGEAR CO., 400/ 
440/3/50, rupturing capacity 25 MVA; com- 
prising one incoming, four 400-amp. and three 
800-amp. circuit breakers, one pushbar coupler ; 
all vertical isolation drawout type. 
GEORGE COHEN, SONS & CO. LTD. 
Wood Lane, London, W.12 
(Tel. Shepherds Bush 2070) and 
Stanningiley, Nr. Leeds 
(Tel. Pudsey 2241) 4707 


DIESEL ALTERNATOR SETS 











HREE 1,850-kW SULZER (brand new), 
6,600/3/50, 250 r.p.m., complete with 
switchgear and accessories. 

Three 1,000-kW GENERAL MOTORS (new 
1949), 400/230 volts, 3-phase, 50 cycles, 750 
r.p.m., complete with switchgear and acces- 
sories. 

F. BURRILL & CO. 
18, Dumfries Place, Cardiff 
(Tel. : Cardiff 26100) 4486 


ROTARY CONVERTOR FOR SALE 
kW, by E.C.C., new 1938, input 


2.00 = 10 
fal © 400/3/50, output 500/550 volts 


D.C. Complete with 175-h.p. starter motor, 
400/3/50, 2,200-kVA transformer, 11,000/3/50 
to 400/3/50, A.C. and D.C. switchgear. Con- 
dition first-class. 
F. BURRILL & CO. 
18, Dumfries Place, Cardiff 
(Tel.: Cardiff 26100) 4483 











PLASTIC SLEEVING FOR SALE 


gross yds. Plastic Sleeving, 
1 0.000 mainly 1} to 5mm. id. Bulk 
on reels, remainder l-yd. lengths ; 2s. per gross 
yds.—Wyllan Equipment Co., Wyllan House, 
37/9, Houldsworth St., Manchester, 1. 4752 


SHAVINGS FOR PACKAGING 








CLEAN and crinkled material, ideal for all 

packing purposes, available in bales of 
approximately 100 Ib. Samples and prices on 
application.—Box 229. 





BABCOCK & Wilcox water tube boiler will 

cut down your fuel costs; we can supply 
from stock. Two 50,000 lb. evap., 200 lb. w.p.; 
3,000 Ib. evap., 400 Ib. w.p. Spencer-Bonecourt 
boiler; also marine, Cornish vertical, etc. We 
install complete, including brickwork.—Bur- 
ford, Taylor & Co. Ltd., Boiler Specialists, Com- 
mercial Street, Middlesbrough (Tel. Middles- 
brough 2622). 36 
HIGH-vacuum impregnation unit or single 

or batch coil impregnation service to RIC 
Specification 214 or individual requirements.— 
Blickvac, Hamilton Road Works, Hamilton Rd., 
London, S.E.27 (Tel. Gipsy Hill 4394). 44 
.C. and D.C. motors, new and reconditioned. 
Diesel alternator sets, generators, trans- 
formers, welders, plating equipment, switch 
and control gear, etc. Stock list post free.-— 
Thos. W. Ward Ltd., Albion Works, Sheffield 
(Phone 26311, ext. 347). 3412 
A and D.C. house service meters, all sizes, 
quarterly and prepayment, reconditioned, 
guaranteed one yr. Repairs and recalibrations. 
—The Victa Electrical Co., 47, Battersea High 
Street, S.W.11 (Tel. Battersea 0780). 138 
.C. and D.C. motors, generators, from 
stock.—Service Electric Co. Ltd., Honeypot 
Lane, Stanmore, Middx. (Edgware 5566/9). 91 





-C. and D.C. motors, all sizes, large stocks, 
fully guaranteed.— Milo Engineering 
Works, Milo Road, East Dulwich, S.E.22 (Forest 
Hill 2278-9). 102 
eg ee control panel cubicles, 1,000 
kW, 500 kW, 250 kW, 150 kW, 3-phase, 
440 volts.—Britannia Manufacturing Co. Ltd., 
22/26, Britannia Walk, London, N.1. 31 
Dede pmetacnee for sale. All sizes, voltages 
and frequencies up to 500 kVA. Exciters, 
automatic voltage regulators and switchboards 
available. For the most part unused and 
guaranteed for twelve months.—Fyfe, Wilson & 
Co. Ltd., Station Works, Bishop’s Stortford, 
Herts. 4790 
LTERNATORS, 2 to 30 kW, 1 and 3-ph., and 
A D.C. generators, 300 w. to 24 kW. Lists.— 
Powerco Ltd., Wandsworth Town Station, York 
Rd., London, S.W.18 (Vandyke 5234). 151 
LTERNATORS, 3-phase, all sizes in stock 
from 7 kVA up to 330 kVA. — Britannia 
Manufacturing Co. Ltd., 22/26, Britannia Walk, 
London, N.1 (CLErkenwell 5512). 33 
ARGAINS in electric motors are always 
being obtained from A. Cooksley & Co. 
Ltd., 21/25, Tabernacle Street, London, E.C.2. 
Stocks include A.C. and D.C. motors, second- 
hand and new up to 30h.p. Starters, slide rails 
and pulleys. Ring Mon. 3355 for your require- 
ments. 50 
by . charging sets. 550-watt, 18-volt 
generators. J.A.P. air-cooled petrol engine. 
Complete, portable, unused guaranteed.—Farrow 
& Sons Ltd., Spalding. 4610 
.T.H. three-bearing slipring induction 
motor, 400 volts, 3-phase, 50 cycles, 200 
h.p., 585 r.p.m. Complete with control gear. 
Apply—Whitefield Machinery & Plant Limited, 
Cobden Street, Salford, 6 (Tel. No. Pen. 4746/ 
1373). 4580 
Bp money all sizes, underground/overhead 
types, London stock. Same day delivery 
for any length. Send for priced stock list.— 
Batt Electrical, 6, Dock St., London, E.1 (Royal 
5905). 215 
NAPACITOR, Dubilier, 3 kVAR, 415 v., 1- 
/ phase, 50 cyce., 7.25 amp. line current, 
type APF2DR.—Phone, Stores, HOL 8181. 4737 
IRCUIT breakers, various sizes in stock, 
A.C. and D.C., 200 amperes up to 2,000 
amperes. Also dynamo and alternator switch- 
boards. — Britannia Manufacturing Co. Ltd., 
22/26, Britannia Walk, London, N.1. 37 
IRCUIT breakers, 300 amps., 3-phase, 50 
cycles, Crompton Parkinson clad type, 
floor mounting, 25 MVA rupturing capacity. 
Number available. — Britannia Manufacturing 
Co. Ltd., Britannia Walk, London, N.1 (Tel. 
Clerkenwell 5512). 21 
 Capence: fittings: Large stocks always 
available. State specific requirements for 
lowest price. — Dept. Ercon, Metway Works, 
Brighton. 4611 
ONVERTERS, 110 v. and 220 v. D.C. to 
230/1/50, 0.3 to 6 kVA, from £15 up.— 
Powerco Ltd., Wandsworth Town Station, York 
Road, London, S.W.18 (Tel. Vandyke 5234). 154 
RANE motors. Direct current, series wound 
«sr compound wound, all voltages. We 
have large stocks. — Britannia Manufacturing 
Co. Ltd., 22/26, Britannia Walk, London, N.1. 24 
IESEL generating plant, 400 v., 144 a., 50 
cycles, 100 kVA.—Write Box 4678 or phone 
Mitcham 3471, ext. 32. 
IESEL generating set, 50 kVA, 400/3/50, 
4-wire. Full details on request.—Lester 
& Harris Ltd., Park Street, Coventry. 7569 
IESEL generating sets, English manufac- 
ture, direct current, all voltages, all sizes 
to 500 kW.—Britannia Manufacturing Co. Ltd., 
22-26, Britannia Walk, London, N.1. 17 
IESEL generating sets, English manufac- 
ture, 3-phase, all sizes to 500 kW.— 
Britannia Manufacturing Co. Ltd., 22-26, Brit- 
annia Walk, London, N.1. 16 
LECTRIC generating sets for sale. Diesel, 
steam, petrol and gas for lighting, power, 
welding, etc. Very large stocks of engines, 
alternators and generators held which can be 
coupled up at short notice to suit especial 
requirements.—Fyfe, Wilson & Co. Ltd., Station 
Works, Bishop’s Stortford, Herts. 4791 
LECTRIC motors, dynamos, alternators and 
motor generator sets of all sizes. We hold 
one of the largest stocks in England. New and 
reconditioned, with 12 months’ guarantee.— 
Britannia Manufacturing Co. Ltd., Britannia 
Walk, London, N.1 (Clerkenwel}-6512, 3 lines) ; 
also Works and Stores, Chobham, Surrey. 20 
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LECTRIC motors, generators, control gear, 
transformers, A.C. and D.C., new and 
reconditioned; all covered with our usual 12 
months’ guarantee; large stocks available.— 
Electropower Co. Ltd., Kingsbury Wks., Kings- 
bury Rd., London, N.W.9 (Colindale 4621-2). 42 
LECTRIC motors, generators, motor gener- 
ator sets, transformers, switchgear, etc., 
large comprehensive stock, overhauled and 
guaranteed. Copy of our Register, ‘‘ Electrica] 
Surplus,”’ containing thousands of items of 
electrical plant, sent on request.—R. F. Winder 
Ltd., Belgrave Electrical Works, Leeds, 2. 54 
. sECTRIC motors: 20 h.p., 220 volts D.C., 
4 geared, final speed 29 r.p.m.; 15 h.p., 
geared, 415/3/50, final speed 195 r.p.m.; 70 
totally enclosed, } h.p., 415/3/50, flanged or 
floor mounting, speed 2,880 r.p.m., unused, by 
-- plies >; 10 h.p., 200/1/50, by Brook, 
720 r.p.m.; 12 h.p., 220 volts D.C., by Met- 
Vie c. l. 000 r. p-m.—Dartnall, 248, Humberstone 
Road, Plaistow, London, E.13. 7573 
BE LEU TRICLANS. Send for details Shaftesbury 
lightweight ‘‘ Bantam ”’ ladders. Top sec- 
tions titted with slg moulded rubber blocks, 
eliminate possibility of scratching or marking 
walls, fascias, and other painted or highly 
polished surfaces. Also available for immediate 
delivery, steps, platform steps, trestles, tele- 
scopic trestles, pole and builders-type ladders, 
and all sizes of two and three-section extension 
ladders.—Shaftesbury Ladders Ltd. (E. R.), 453, 
Katherine Road, London, E.7 (Phone: Grange- 
wood 3363/4). 23 
QUIPMENT. 1,000 motors, all types up to 
205 h.p. in stock. Alternators, control 
gear, circuit breakers, etc.; 3,000 items new 
switchfuses and distribution boards offered at 
one third list price.—J. S. Ramsbottom & Co. 
Ltd., Keighley (Phone 3774/5/6). 69 
{LUORESCENT Berleon fittings and control 
units. Data on request.—H. Strong & Son 
Ltd., 20-21, Church Lane, London, N.W.10. 219 
age emo ENT fittings and control gear for 
home and export. Wide range com- 
petitively — Catalogues from — Rada, 
Grimsby St., London, E.2 “(Bishopsgate 1140/ 
3495). 237 
| ype one perincanid fittings, lamps, starters and 
control gear for home and export. Fully 
guaranteed by actual manufacturers. Send for 
catalogues. — The Anglo-American Electrical 
Company, Olive Street, Bury, Lanes. 245 
J\LUORESCENT tube renewal service. New 
guaranteed fluorescent tubes (to British 
standard specification) supplied at 7s. per 5-ft. 
tube and 6s. 4d. per 4-ft. tube against return 
of old used tubes.—Fluorescent Starters Ltd., 
Springfield Road, ‘Guise ley, Leeds. 76 
ite RK sale, two diesel alternator sets, complete 
with contro] panel, electric starter gear and 

fuel tanks. One 50 kVA, 400 volts, single-phase, 
50 eyeles; one 50 kVA, 400 volts, three-phase, 


50 cyeles. Apply — Chief Engineer, Express 
Dairy Co. (London) Ltd., 15-17, Tavistock Place, 
London, W.C.1. 4582 


ENERATING sets, petrol and diesel-driven, 

up to 30 kVA, new and reconditioned. 
Plants built to specie! requirements; consult 
us without obligation.—Powerco Ltd., Wands- 
worth Town Stn., York Rd., London, S.W.18 
(VANdvke 5284). 153 
Oa ZNERATING sets, petro! engine-driven 
alternators, 220/240 volts, single-phase and 
3-phase. — Britannia Manufacturing Co. Ltd., 
Britannia Walk, London, i 19 
ENE RATING sets, petrol engine-driven 
dynamos, 110 volts and 220-440 volts, direct 
current. — Britannia Manufacturing Co. Ltd., 
22-26, Britannia Walk, London, N.1. 18 
.F. alternators, 1,500 cyc., 80 v., 25 amps. 
—E.W.S. Co., 69, Church Rd. » Moseley, 
9941 


B’ham., 
T IGGS, 400-volts, 3-phase, 50-cycle, vari- 
_ able speed, A.C., commutator-type motor, 
geared unit. Output 12/7 h.p. Full details 
apply—W hitefield Machine ty & Plant Limited, 
Cobden Street, Salford, 6 (Tel. Nos. PEN 
4746 / 1373). 1787 
EL 03 service meters, C.&H., Aron, E.A.C., 
20-240 v. A.C., s.-ph., 50 c., 24 amps., 
7s. 6d. each, 1s. 6d. postage; 5 amps., 17s. 6d 
—Universal Electrical, 217-221, City Road, 
London, E.C.1. 28 
“MMEDIATE delivery new 330-kVA, 400-volt, 
-A 3-phase, 50-cycle, 4-wire B.T.H. alternator 
direct coupled to 400-h.p. Paxman diesel engine, 
1,000 r.p.m., complete with switchboard and 
A.V.R. control.—C. J. Ferguson & Sons Ltd., 33, 
Barbican, London E.C.1 (Monarch 5474/5). 104 
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ADDERS, Huts, all types, from Podmore 
Works, Garratt Lane, London, S.W.17. 209 
\ J ERCURY switches are made by Hall, Drys- 
iW dale & Co. Ltd., of 58, Commerce Road, 
Wood Green, London, N.22 (Tel. Bow 7221). 182 
OTOR generator sets and converters, all 
41¥i_ sizes and voltages from 4 kW up to 500 kW 
in stock.—Britannia Manufacturing Co. Ltd., 
22-26, Britannia Walk, City Road, London, NJ 
(Tel. Clerkenwell 5512, 5513 & 5514). 12 
\ OTOR generator sets ; switchboard ; control 
pl _panels ; built to individual requirements. 
Competitive prices. Enquiries to—Thos. W. 
Ward Ltd., Albion W ake, Sheffield (Phone 
26311, ext. 347). 3413 
AMEPLATES, engraving, diesinking, sten- 
cils. — Stilwell & Sons Ltd., 153, Far 
Gosford Street, Coventry. 22 
APER cables, most sizes in stock at com- 
petitive prices.—E. M. Tatton & Co. Ltd., 
Kew Kae ness (EAL. 3155). 117 


.I.L.C.S.W.A. & S. cable, 53 yds. .3 sq. in., 
4-core, 666 v., brand new, £160.—J. S. 
Ramsbottom & Co. Ltd., Keighley. 62 


)ILOT motors, single to three-phase, variou: 
sizes up to h.p. — Britannia Manufac- 
ne Co. Ltd., 22/26, Britannia Walk, ae 
N.1 4 
LATING dynamos and motor generator sets, 
various sizes from 500 amps. up to 2,000 
amps., with A.C. or D.C. motors.—Britannia 
Manufacturing Co. Ltd., 22/26, Britannia Walk, 
London, N.1. 15 
OLYPHASE kilowatt hour meters. Available 
from stock.—Universal Electrical, 221, City 
Road, London, E.C.1. 72 
REPAYMENT 1s. slot house service meters. 
—Universal Electrical, 217-221, City Road, 
London, E.C.1. 2 
| gira chokes and ballasts. Our 80-w 
tapped h.p.f. ballast with starter switch- 
bolder incorporated is proving itself the most 
popular unit. Suitable for most fittings. 57s. 6d. 
each subject.—F. W. Blanshard a (Dept. ae 
Purley, Surrey (Uplands 4818/9) 
| sgpeonstd converters in stock, ali We. 
enquiries invited. — Universal Electrica! 
221, City Road, London, E.C.1. 25 
poe speed geared motors, any h.p., any 
\O speed, from stock, slipring and squirrel 
cage, 1 h.p. to 250 h.p.; new and s. hand.— 
Richard Wilson, Thornhill Elect. Works, Brad- 
ford Road, Stanningley, Nr. Leeds (Tele. Pud- 
sey 4291/2). 106 
MIME switches for sale. Reconditioned or 
new. Immediate delivery; 12 months’ 
guarantee. Lists from—J. W. Hughes, 3, St. 
Thomas Street, London Bridge, London, S.E.1 
(Tel. Hop 2759). 241 
RANSFORMERS, new and secondhand, all 
voltages up to 10 kVA; also 50 kVA, 9,000/ 
220/3/50, £95; 200 kVA, 400/200/3/50, £195.— 
Powerco Ltd., Wandsworth Town Station, York 
Rd., London, S.W.18 (VANdyke 5234). 
ENNER time switches, 200-240v. A.C./D.C., 
10-50 amps., from stock.—Universal Elec- 
trical Co., 221, City Road, London, E.C.1. 29 
wee Leonard motor generator sets, all 
sizes.—Britannia Manufacturing Co. Ltd., 
22-26, Britannia Walk, London, N.1 (Tel. 
Clerkenwell 5512). 10 
ELDING dynamos and welding sets for 
sale.—Britannia Manufacturing Co. Ltd., 
22-26, Britannia Walk, London, N.1. 11 
\y ELDING 150-amp. generators, 1,500/2,000 
r.p.m., 85/65 v., Mawdsley, unused, foot 
mounted, B.B., £65 ea. owerco, Wandsworth 
Town Station, York Road, London, S.W.18 
(Vandyke 52384). 148 
{ ( h.p., 400/440-volt, 3-phase, 50-cycle, 715- 
se r.p.m., Crompton Parkinson, 8.R., S.P. 





motor, complete with fully automatic control 
panel.—A. C, Dibley & Co. Ltd., 42, Granville 
Road, Cricklewood, London, N.W. 4788 


f-kW diesel set, 440/3/50 (i947). Steam 
SY) and diesel engines, pumps, autoclaves, 
tanks, pans, condensers, coolers, etc.—Phone 98 
Staines; Harry H. Gardam & Co. Ltd. 60 
4, OO 8 230-volt, 1,500-r.p.m. new 
¥ G.E.C. alternators.—Britannia Manu- 
facturing Co. Ltd., 22/26, Britannia Walk, 
London, N.1 (CLErkenwell 5512). 39 
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ARTICLES WANTED 
ee wire, enamelled, D.C.C., etc., nickel 
ehrome. Surplus stocks wanted. "— Por- 
Chester Electrical Ltd., 15/16, Gerrard Street, 
London, W.1 (Gerrard 7942). 83 


WANTED: TOOLS AND STOCKS 








OMPLETE sets of tools to produce com- 
ponents for electrical and hardware trades. 
Good prices will be paid for tools in good con- 
dition, either press or moulding tools, or both. 
We are also interested in redundant stocks of 
components or finished goods. Fair prices will 
be be paid for good quality lines.—Box 234. 


Lb gum engines or diesel-driven generator 
sets, 100 kW up to 400 kW, slow speed 
preferred.—Britannia Manufacturing Co. Ltd., 
22-26, Britannia Walk, London, N.1. 14 
— (Quicksilver) wanted. Write for 

packing instructions. Gold, silver and 
platinum also purchased.—Collingridge & Co. 
Ltd., Riverside Works, Riverside Rd., eae 
(Tel. 5963). 

EW or good secondhand low pressure om. 

turbo ‘sets, one up to 3,000 kW, 100 lbs. 
pressure. One 200/300 kW, 50 Ibs. pressure or 
lower. Electrical details immaterial.—Box 
4680. 

EDUNDANT diesel engines and gen. sets. — 

Harry Murfet, Daleside Rd. Nottingham. 240 
ging laminations, enamel copper wire, 

screws, nuts, flex. Good prices paid. Full 
details to—Box 201. 
W ANTED, armature coil winding machine, 

heavy duty motorised type. Full parti- 

culars and price to— Massey & Coggins Ltd., 





7 | Edge Grove Works, Liverpool, 7. 7555 


| WATANTED, D.C. 
\ 


and A.C. ball-bearing 
motors, motor generator sets, dynamos 
and alternators. Full details to— Britannia 
Manufacturing Co. Ltd., 22-26, Britannia Walk, 
London, N.1. 13 
ANTED for prompt cash, ferrous and non- 
ferrous scrap, also plant for dismantling. 
Buyers of secondhand machinery and plant for 
re-use.—W. & H. Cooper Ltd., ‘176, Brady St., 
Bethnal Green, London, E.1. 32 
ANTED, rotary converters, any sizes.—Uni- 
versal, 221, City Rd., London, E.C.1. 26 
W: ANTED, waste mercury (packing instruc- 
tions sent), also aircraft plugs, “electrical 
points, gold, silver, platinum, precious metals 
recovered from contacts, etc., lead, copper, 
brass and all non-ferrous scrap purchased ; 
keen prices large quantities._-Beigrave Buyers 
(E.R.), a —— Gardens, London, N.W.8 
(MAI. 7513 7574 
Vs NTE “i, 1 100-h.p., 1,440-r.p.m., 220-volt 
V D.C. compound wound motor. Quote 
starter se parately.—Box 4738. 
\ ANTED, 5-h.p., totally enclosed, fan- 
cooled squirrel cage motors, end shield 
mounting, 1,450 revs.—Richard Wilson, Brad- 
ford Road, Stanningley, Leeds. 4720 
\ ANTED, 1,600-amp., 10-volt generator (or 
near), with or without motors. Also 220- 
volt, D.C, motors, all sizes.—Fyfe, Wilson & 
Co. Ltd., Station Works, Bis shop’s Stortford, 
Herts. 4789 


WORK WANTED AND OFFERED 


ELECTRO-DYNAMICALLY BALANCED 
REWINDS AND REPAIRS 
to all industrial and domestic makes and types of 
VACUUM CLEANERS, BLOWERS, 
DRYERS, HEDGECUTTERS, ete. 
GILBERT ELECTRICAL TOOL 
SERVICES LTD. 


Clarence Street, Nottingham 
(Phone 42890) 999 








RECONDITIONING OF STOCKS 





WING to the special nature of our organisa- 

tion we are in a position to reclaim waste 

or scrap on a commission basis, or as buyers. 

We can be extremely useful to companies who 

require the separating of miscellaneous com- 

ponents or products, thus reducing materials 

costs by eliminating waste. We can also carry 
out carding and packing. 

REMPLOY LIMITED 
25-28, Buckingham Gate, 
London, S.W.1 235 
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CASTINGS 
{ ISHER FOUNDRIES Ltd., Greet, 
Birmingham, 11, for Machine Moulded 
Precision Castings in gun metal and soft grey 
iron. ‘Tel.: Birmingham, Victoria 0197. 225 





-C. and D.C. motor rewinds and repairs. 
Prompt service, fully guaranteed.—Edg- 
ware 5566/9; Service Electric Co. Ltd., Honey- 
pot Lane, Stanmore, Middx. 92 
O you want something made in quantity? 
If it is a metal pressing, an assembled 
component or precision machining, we can offer 
you the factory space and manufacturing 
‘‘know-how.”? Send us your enquiries.—Metal 
Components Ltd., Dolphin Road, Shoreham, 
Sussex (Tel. Shoreham 2224-5). 
EON-glasswork, components and _installa- 
IN tions to the trade. Free quotations from— 
Rada, Grimsby Street, London, E.2 (Bishops- 
gate 1140/3495). 238 
AGENCIES 
GENT wanted for South-Western Counties, 
Wales, Scotland, Ireland, by transformer 
manufacturers.—Avis & Baggs Ltd., Gosbrook 
Road, Caversham, Reading. 162 
XPERIENCED engineer requires agencies 
4 for Midlands covering electric motors, 
switchgear and allied equipment. Established 
connection with industrial users and re-seliers 
in this area.—Box 7577. 
ANUFACTURERS of fluorescent fittings, 
_ lamps, starter switches and control gear 
require energetic agents or representatives with 
good connections. Persons or firms with 
initiative should send full details to—Box 244. 
EPRESENTATIVES required by manufac- 
turer of diesel and petrol engine-driven 
generator sets, welding sets, water pumping 
sets and air compressor sets. Applicants should 
have their own offices and sales staff, and the 
following areas are free: East Coast of England, 
Wales, Scotland, Northern and Southern Ire- 
land. Please apply to—Box 4614. 
AY ELL-known manufacturers of switchgear, 
lighting fittings and accessories require 
energetic, well-connected agents in Hampshire, 
Sussex, Kent and the Eastern Counties. 


Sse Com- 
mission basis.—Box 4721. 





BUSINESSES FOR SALE AND WANTED 
OLDING company wishes to acquire con- 
trolling interest in established concerns 
making equipment used by the distribution side 
of the electrical industry. Management need 
not change. Enquiries, treated in strictest con- 
fidence, to—Box 4508. 
‘MALL contracting business required. Must 
Ss be well established. London area.—Box 
(Old, 
{MALL wholesale and factors business 
S required, or share in same.—Box 7576. 


BUSINESS OPPORTUNITIES 
UALIFIED designer and engineer with large 
influential clientele having new improved 
designs on demand available desires to contact 
switchgear manufacturer to act as consultant 
and to secure contracts for high and low tension 
switchgear and control gear for motor.—Box 
4566. 
EDUCATIONAL NOTICES 
Ne gid & Guilds (Electrical, etc.) on ‘‘ No Pass 
—No Fee”’ terms. Over 95% successes. 
For full details of modern courses in all branches 
of Electrical Technology send for our 144-page 
handbook. Free and post free.—B.1.E.T. (Dept. 
12A), 29, Wright’s Lane, London, W.8. 100 
{ REE! Brochure giving details of courses in 
electrical engineering and electronics, cover- 
ing A.M.Brit.I.R.E., City and Guilds, ete. Train 
with the postal training college operated by an 
industrial organisation. Moderate fees.—E.M.I. 
Institutes, Dept. ER29, London, W.4. 213 


BOOKS, INSTRUCTIONS, ETC. 
- tS ae Recording and Reproduction.” By 

J. W. Godfrey and S. W. Amos, B.Sc., 
A.M.I.E.E., in collaboration with the B.B.C. 
Engineering Division. Covers in detail the 
theory and practice of disc, magnetic and film 
recording with special reference to equipment 
used by the B.B.C. A number of appendices 
contains much reference information not readily 
available elsewhere. The volume is illustrated 
by over 170 photographs and drawings. 30/- net 
from all booksellers. By post 30/8 from Iliffe 
& Sons Ltd., Dorset House, Stamford St., Lon- 
don, S.E.1. 











BATTERY 


CHARGERS 
AND 


CHARGING 


By Robert A. Harvey, B.Sc.(Eng.)‘ 
A.M.1.E.E. 


This invaluable book shows how the 

problems of battery charging and con- 

trol have been solved in many different 

industries. It enables the engineer to 

examine the schemes used in other fields 

and to select and adapt such schemes 
for his own particular use. 


Covers every important 
battery control scheme 


35s. net. By Post 36s. 2d. 


From booksellers or from Publishing Dept. 
Dorset House, Stamford Street, London, S.E.1 











Phone: CENtral 5441/4 
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*‘ FOOCHOW’ 
to help customers 


BIRMINGHAM . 


range. 


BELFAST . 


% 


INDUSTRIAL FINISHES 


Product FINISHES are to-day more than ever playing a vital role in 
selling and more often than not they are the deciding factor. 
Britain’s leading manufacturers have found the answer to the perfect 
finish in the range of ‘FOOCHOW’ Modern Industrial Finishes. 
90 years’ experience in the paint requirements of industry has resulted 
in a wide range of ‘ FOOCHOW’ Finishes of highest quality and most 
durable colours — easy to use and surprisingly economical to apply. 
No matter what your requirements may be you will find them in the 
Our staff of specialists are also always ready 
with their finishing problems. 
“SERVICE TO INDUSTRY” or ask for our representative to call. 


DONALD MACPHERSON & COMPANY LIMITED 
ALBION STREET, MANCHESTER 1° AND MITCHAM, LONDON 


NEWCASTLE . 


Many of 


Over 


Write for leaflet 


Phone: Mitcham 2963/4 


NEWPORT (MON.) 














ELECTRICAL REVIEW 27 AUGUST 1954 


133 








134 


Wl 
ZS 


Ly Yppotntment Lo lhe Professional. Engineer 


PAINTON WINKLER SWITCH 


PAINTON & CO. LTD. have entered into 
an exclusive arrangement with Eduard 


Winkler Apparatebau of Nuremberg, 


Germany, to manufacture and market the 


well-known Winkler Precision Multi-Way 


Switches. 





Switching up to 30 positions per bank. 
Adjustable stop to set number of positions. 
Single, Double, Three-Pole or Four-Pole designs. 
1 to 6 Banks operated from common shaft. 


Distinctive design Knob, with adjustable skirt. 


INTON 
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USEFUL BOOKS 


ELECTRIC-MOTOR CONTROL GEAR: _ Starting, 
Protection and Speed. By J. L. Watts, A.M.1.£.£. Explains 
the principles underlying the construction and operation of 
the various types of apparatus. Since most electrical failures 
associated with motor drives originate in the control, this 
book is indispensable to all responsible for the installation, 
maintenance and safe performance of electric motors. 

5s. net. By post 5s. 3d. 


PRODUCTION ENGINEERING: Practical Methods of 
Production Planning and Control. By J. S. Murphy, A.1.1.A. 
Among the aspects discussed are: planning a production 
programme; drawing office organization; manufacturing 
processes; shop layout; control of production; time and 
motion study; estimating and costing. No attempt is made 
to specialize—the principles set out being applicable to 
widely varying types of industry. 

12s. 6d. net. By post 13s. 


ELECTRICITY TARIFF HANDBOOK. Gives details of 
the standard electricity tariffs fixed by Area Electricity Boards. 
The classes of tariff shown are: Domestic, Commercial 
(Block and Maximum Demand types), Industrial (Block and 
Demand types), Farm and Miscellaneous. Other informa- 
tion includes details of the B.E.A. bulk supply tariff and 
addresses of Chief Commercial Officers of Area Boards. 

Ts. 6d. net. By post 7s. 9d. 


A GUIDE TO PLASTICS. By C. A. Redfarn, B.sc., PH.D., 
F.R.I.C. Describes in detail the basic raw materials, gives an 
account of how manufactured materials for industrial use are 
obtained, and shows how these materials are fabricated by 
various moulding methods into the finished product. Includes 
a series of coloured charts showing the various stages of 
manufacture, and drawings which illustrate each operation 
in the moulding of an article. 7s. 6d. net. By post 7s. 10d. 


PLASTICS PROGRESS, 1953. The complete text and 
illustration of the papers, given by 29 experts, at the 1953 
British Plastics Convention, including a full report of the 
discussions. Subjects embrace: unplasticized p.v.c.; plastics 
material developments; reinforced plastics; durability and 
performance of plastics in service; problems in injection 
mouldings; economics of large mouldings; new uses in 
industry. 50s. net. By post 51s. 4d. 


FOUNDATIONS OF WIRELESS. Sth Edition. By M. G. 
Scroggie, B.SC., M.I.E.E. Covers the whole basic theory of 
radio from the most elemental principles. Covers: receivers; 
transmitters; aerials; power supplies and transmission lines, 
and includes an introduction to television and radar. No 
previous technical knowledge on the reader’s part is assumed. 

12s. 6d. net. By post 13s. 


Obtainable from all booksellers or direct from: 


THE PUBLISHING DEPARTMENT . 


DORSET HOUSE . 


STAMFORD STREET - LONDON S.E.1 

















A.C.-D.C. 
| RELAYS 


AS 
COMPONENT PARTS OR 
COMPOSITE EQUIPMENT 

& 
LAMINATED MAGNETIC 

RELAYS 

@ 

TYPE AR/C 
SILVER CONTACTS 
es 
TYPE AR/M MERCURY 
TUBE CONTACTS 











APPLIED RADIATION LTD. 


Apperley Bridge, Bradford 
Telephone: IDLE 686 








The Continent with Expanding Markets 


ELECTRICAL, RADIO AND LIGHT ENGINEERING 
FACTORY REPRESENTATIONS, 
AGENCIES, MANUFACTURING 

RIGHTS, INVESTIGATION BRIEFS 


My Overseas experience 


FIRST WORLD CIRCUIT 


For Simplex and Credenda Conduits Ltd. 


SECOND WORLD CIRCUIT 


Confidential investigations for the late Sir Tom Callender 
Mullards Ltd., J. A. Crabtree Ltd. 
C.A.V. Small Tools Ltd., to establish agencies 


THIRD WORLD CIRCUIT 


| For Cargills Ltd., Eastern Merchants’ Markets 
Potential and Buying Agencies 


Wanted for Australia 


In Australia many years in executive capacity with lead- 

| ing manufacturer of Domestic, Commercial and Industrial 

| Electrical Appliances and Equipment, with contacts in all 
States 


Formerly Joint General Manager, Simplex Conduits Ltd., 
Birmingham 


| 
| 
| 
| Please contact me by letter 
| (Returning to Australia early in November) 


Address in Australia: 139 York Street, Sydney 





E. P. BENNETT, 30 TISBURY ROAD, HOVE, SUSSEX 
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| ARMATURE WINDING ; 


| 
. 


HAMPSON 


N 
S SELF-CONTAINED GENERATING SETS 


From } to 


500 K.V.A. 














Model BAW Armature Winding Machine; 
| handles cores up to 3” diameter, straight or 
below is the | skewed slots, wire up to 25 S.W.G. 


Illustrated 


Portable 


Model | 





Hampson Generating Sets have proved 
the most reliable, efficient and econ- 
omical self-contained units for providing 
an independent electric power and light 
supply for all industrial, agricultural and 
domestic needs. Diesel or petrol driven, 
they are renowned for their long life and 
trouble-free service. Fully guaranteed 
and supplied ready for immediate use. J: 
Illustrated literature on request. 





Please write for leaflet detailing the ad- 
vantages of these machines, useful alike to 


| REPAIRER AND MANUFACTURER ty 
| Tyr 
We also offer machines for 


COIL WINDING, COIL TAPING, CAPACITOR WINDING 


FRANK WHITELEGG LTD. | 


| 
| 
| 304 HIGH STREET - SUTTON - SURREY 
| 
i 





Arranged for the following types of 
starting: 1, Automatic Remote Control. 
2, Fully Automatic Control. 3, Electric 
Starting. 4, Manual Starting. 5, 
Automatic Mains Standby Sets. 





Agencies available in certain territories. Pa gi Sa 


HAMPSON INDUSTRIES LTD. 


WEST BROMWICH, ENGLAND. Cables: HAMPGEAR, West Bromwich 


Telephone: ViGilant 9025 
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INDUSTRIAL ELECTRICAL DISTRIBUTION GEAR 


Cable Trunking Busbar Trunking Cable-Tap System Rising Main System 
Fuse Units Fuseboards Switchfuses Busbar Chambers Switchboards and 
Accessories 


BUSBAR 
SYSTEMS 


100 to 2000-amps capacity. A 
design for all requirements with 
fixed or plug-in type fuse units. 
—— EE Also for rising mains. 

Sections with covers removed showing iamat 
isolators either side of feeder cable. FH 


CABLE-TAP SYSTEM 


The trunking can be made self- 
supporting up to 
20 ft. centres. 
















Developed to give the Baas 
facilities of a Busbar 
System for feeding 
rows of small power 
machines where the 
total load does not 
exceed 100 amps. 


CABLE 
BOXES 


in various types 





A type and fitting for 
every purpose 


Typical Unit 
Type Factory Switchboard 


Please write for descriptive literature 


‘iE THE POWER CENTRE CO. LTD. (or on, 
125/130 Strand, W.C.2 

C Head Office and Works: LLOYD ST., WEDNESBURY, STAFFS 

0D): Telephone : 

Ea 


‘Phone: Wednesbury 0507 (P.B. Ex) ‘Grams: “Powcent, Wednesbury” Temple Bar 1743 
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TRANSFORMERS ? 


Twenty-one years’ specialist experience in the field of quality transformer 
design have put Partridge “‘at the top”. In addition to a wide range of 
standard types, an up-to-the-minute service is available for the analysis 
and solution of your transformer problems. Partridge technicians will 
recommend suitable units and when necessary will carry out research for 
the design and supply of “ to specification ’’ equipment. 


Left: Partridge Low Voltage 
Transformer Unit Type 2361/5 
(1,000 VA). Available either with 
back straps as illustrated or with 
carrying handle for use as portable 
units. For bench tool operation, 


lighting, etc. 


Write for details of the Partridge Range. 


> 
. . . . = . . . . . . . 


OVER " 


100 staNnparb TYPES 


The Partridge Range includes Power Transformers, 
single or multi-phase, up to 100 kVA: all grades 
of audio frequency transformers: Constant current 
and constant voltage transformers : Hermetically 
sealed components, etc. 


&) Partridge Transformers Ltd - Tolworth - Surrey 


TELEPHONE : ELMBRIDGE 6737 














MINIATURE CABLES 


METVINSMALLS and other “DAVU” Type 
Manufactures. A.I.D released toall Ministry requirements 


EQUIPMENT WIRES, CABLE FORMS AND SPECIAL 
CABLES MANUFACTURED TO YOUR OWN 
SPECIFICATIONS 


Early Deliveries Available 


“DAVU” WIRES & CABLES 


Harrow Manorway, Abbey Wood, London, S.E.2 
Phone : Woolwich 7036 & 7037 Grams: " Davu, Wol, London’ 


Have you heard about ‘Ferobestos’ ? 


, 








Plastics 


NATURE solves her problems with 
specialised materials. Perhaps your 
problems can be solved by laminated 
plastic, giving insulation, strength, water- 
lubrication, directional conductivity, 
etc. Sheet, rod, tube or fabricated form, 
gears, racks, insulating segments, etc. 


COIN INSULATION LTD. 


A.I.D. AND A.R.B. APPROVED 


<OIN WORKS, COURTENAY RD., WOKING, SURREY 


Tel.: WOKING 275 
































ONDE SAFETY factor 
in Industry 


SIGNAL LAMP demands simple 
FITTING and safe inspection 





POTENTIAL INDICATORS 

FOR VOLTAGES UP TO kV 
Designed for vertical 
and horizontal isolation 


~ switchgear 
List No. (Mig COLLIERIES 
LHT.107 q SUPPLY AUTHORITIES 
INDUSTRIAL CONSUMERS 


NEO ELECTRICAL INDUSTRIES LTD. 
MANCHESTER 4 
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ya 


COLD-REDUCED, HOT-ROLLED 





_, WOLVE RHAMP 


‘TO YOUR a 





nn 


i 


eae QUICK DELIVERY : 


\ 


SPENCER 





H. F. SPENCER & CO. LTD., MITRE WORKS, EAGLE STREET, one vereernee sore 
Telephone: Wolverhampton 22266/7/8/9 Telegrams: ‘Spen 
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we See 


Something to shout about! ; 


| 





and here’s where 
we re shouting 


A major advertising campaign in all 





these leading national magazines 


4 
Fl RADIO TIMES 
_’ PICTURE POST 


JOHN BULL WOMAN’S JOURNAL 
ILLUSTRATED IDEAL HOME 


WOMAN WOMAN’S WEEKLY 
WOMAN & HOME ETC. 


AND local newspapers in many parts of the country 


IMMEDIATE DELIVERY 














